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Abstract
Title of Dissertation: A study of measurement of Environmental Performance of
IMO member States
Degree:

Master of Science

The emphasis of this study has been to identify what likely constitutes the
Environmental Performance of a member state and explore performance indicators for
assisting the Member States (MS’) in the continuous improvement of performance in
the area of environmental protection. This study is mainly based on the various
environmental conventions of IMO that require member states to demonstrate their
willingness and commitment to achieve environmental sustainability and contribute to
restoring the environment to the pre-industrial levels.
The literature review is used as a first step to explore the components of Environmental
Performance. Thereafter a theoretical framework is developed to analyse the measures
that can be used to arrive at performance indicators. The P2R2 Framework is adapted
to derive strategic objectives that are further distilled into key processes and subprocesses. A set of performance indicators (PI) are developed for each of the ten
strategic objectives. In total 116 indicators are developed. These indicators are
aggregated into 31 key performance indicators (KPI’s) in all the identified areas. Using
data available in the public domain, 8 KPI’s are validated for a set of 20 Member states
(MS) selected from the IMO council with good geographical representation. The KPI’s
are primarily intended to be used by member States as a tool for continual
improvement of environmental performance. In addition, relying on the use of
indicators and data collection through GISIS, recommendations are made for the
introduction of a Quality Management System for member States, and amendments to
the III code and ISM code to facilitate member States' environmental performance.

KEYWORDS: KPI, Key Performance Indicators, Performance Indicators, PI,
performance, Environmental Performance, Member State performance and P2R2
Framework.
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Chapter 1: Introduction

1.1

Background

“Don't judge your success only on today's crop. Success is determined by the seeds
you sow today.” – Robert Louis Stevenson 1
Future generations will benefit from the actions taken by humanity now to combat
climate change. Climate change presents a hazard to all countries in some way. Heatrelated phenomena, such as heatwaves, are expected to grow in frequency, intensity,
and length as a result of global warming during the twenty-first century. Droughts are
expected to become more frequent and intense. Extreme rainfall events are expected
to become more often and intense in many areas. Sea-level rise is expected to put the
existence of small islands in jeopardy (UNEP, 2020).
Having a sustainable industry while also preventing degradation of the environment
has always been a delicate balancing act. However, given the rapid rate of climate
change around the world, it is critical for all of us to take some bold, disruptive steps
to combat climate change effects.
Certain types of pollution are more subtle and invisible than others. Oil spills and
garbage, for example, are more obvious than effects of Greenhouse Gas (GHG)
emissions, invasive species invasion via ballast water or underwater noise affecting
marine species (Lister et al., 2015). Even more subtle forms of pollution, on the other
hand, can put a tremendous burden on the environment's resources.
Despite the fact that worldwide shipping emissions account for 2.89 % of the global
GHG emissions (IMO, 2020b). The ships have a larger environmental footprint on
their working environment than we can see or realise. The majority of the shipping
rules focused on the visible kinds of pollution caused by a ship's operation (Lister et
al., 2015). Over time, a better knowledge has been acquired, and additional less
1

Quote by the famous English poet and writer Robert Louis Stevensonhttps://www.quotemaster.org/q92233890b69eba9817403cfb1c777c96
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obvious and subtle forms of pollution that could cause irreversible damage to the
marine environment and destroy the marine ecosystem are being investigated.
Regulations aimed at minimizing these consequences and conserving the marine
environment have a significant impact on member nations' shipping fleets. The
governance of maritime administrations in a member State (MS) plays a central role
in regulating the impact of a member states fleet. As a result, a study of environmental
performance (EP) can assist the MS in mitigating the consequences of climate change
and reducing its environmental impact.
This study aims to investigate environmental performance measurement and distil
potential performance indicators (PI) and key performance indicators (KPI) for
member states to use in their self-assessment.
When robust, reliable, and error-free data relevant to the subject that we want to assess
is available, measurement of performance can be done in any organization or country.
To create performance indicators, quantifiable quantities or measures might be
grouped according to their job, value, or function (PI) (Široka et al., 2021). The PI,
alone or in combination with other PI, might result in a KPI in the relevant domain.
The availability of data regarding the status of environmental conventions, the
environmental compliance by the fleet, oil spills, reporting to International Maritime
Organisation IMO as per various environmental conventions, and Port state Control
(PSC) data of the fleet vessels in terms of environmental compliance in various MOUs
are seen as very important in our pursuit of developing a mechanism to measure EP
the digitalisation efforts in the member state.
As a result, existing measures and methodologies in the field of environmental
protection must be investigated.

1.2

Motivation for this Research

There are numerous ways for measuring shipping companies' and ships' environmental
performance and communicating their environmental commitments and performance

2

to various stakeholders (Svensson & Andersson, 2011). Member states, on the other
hand, appear to be lacking in such performance measurement tools. The growing
emphasis on environmental protection and sustainable shipping necessitates member
states demonstrating to all other member states that they are taking immediate and
decisive action to combat environmental degradation.
This involves the development of a set of PI’s/KPI’s that will allow for ongoing
improvement in areas such as member state commitments and environmental
convention compliance. It can also be used to lead periodic reviews of the strategy and
to monitor MS progress over time.

1.3

Aim and Objectives of this research

The marine environment is one area where new initiatives by the IMO are having a
good impact. The attention in the past decade and in the years ahead will be on
environmental protection measures from the IMO and MS’s for their Global and
National Fleets (IMO, 2018).
The goal of this study is to identify useful performance indicators in the areas of
environmental protection and climate change that member states can use to measure
and continually improve their environmental performance.
The new paradigm shifts in shipping must be considered when evaluating member
state performance in terms of environmental performance.
The Objectives of this research are to:
a) Revisit and study the past regimes used to assess member state performance,
particularly within the area of environment protection.
b) Keeping in mind the present trends and future of shipping develop a set of Key
Performance Indicators in the area of environmental protection.
c) Perform validation using the key performance indicators (KPI’s) developed for
environmental performance using data available in the public domain and IMO
Global integrated shipping information system (GISIS).

3

1.4

Research Questions

For the purpose of achieving the research's goal and objective, the researcher focused
on the following questions.
1. What constitutes a member state's environmental performance?
2. What are the performance indicators that can be used to evaluate a member
state's environmental performance in the current scenario?
3. What are the various Key Performance Indicators (KPI’s) derived from the
defined performance indicators that will aid the Member state in selfevaluating its environmental performance?

1.5

Scope of study and methodology

The current study's scope is limited to environmental performance indicators that can
be used to reduce shipping's environmental impact. The member state should try to
examine and improve its environmental performance by measuring and reviewing
these indicators on a regular basis. It does not, however, address the challenges of
maritime ecological governance. The final issues originating from the Place of Refuge
and salvage convention may result in some environmental pollution, but these are not
included in this study because they are primarily concerned with the ship's safety.
These issues may arise after the vessel is faced with an accident or having a serious
defect.
The methodology entails reviewing and distilling current literature on environmental
performance indicators, as well as applying a theoretical Framework to develop a set
of more specific environmental performance indicators and KPI that will be used by
member states to conduct self-assessment in this area of environmental protection.

4

1.6

Limitations of the research

Each member state's political, social, and economic circumstances are unique. As a
result, different member states have different levels of environmental awareness and
motivation. Each maritime administration's background in terms of environmental
protection will be unique.
There will be no one-size-fits-all solution for all member states, thus flags should seek
to fulfill the IMO's common purpose in this regard, based on the above circumstances.
This research is limited to the efforts of the member state, and to a lesser extent, the
actions of its fleet, to combat environmental pollution caused by their operations in
any form. The evaluation criteria identified in this literature may not be exhaustive and
may differ from one member state to the next. The aggregation of KPI’s may differ,
and data errors might have an impact on environmental performance.

1.7

Structure and organization

The dissertation's structure and organization are explained below to provide an
overview of the methodical work done to achieve the research's goals and objectives.
The first chapter outlines the research challenge, as well as the member states' focus
on environmental compliance and the requirement for member states' environmental
performance to be measured.
Chapter 2 tries to critically analyse current knowledge from the flag state performance
literature, limiting it down to the environmental performance literature. The Literature
review identifies gaps and areas for improvement in environmental performance.
Chapter 3 discusses the research methodology. It explains the research's theoretical
framework for analysing and summarizing primary data in order to analyse and
develop environmental performance indicators from strategic objectives developed.
Chapter 4 discusses the creation and validation of some key performance indicators
(KPI) for monitoring an MS's environmental performance are discussed in this chapter.

5

Conclusions and Recommendations are presented in Chapter 5.
Appendices highlight some of the background research conducted during the course
of this study.
Appendix 1- Non-Exhaustive List of Environmental Performance Indicators and Key
Performance.
Appendix 2- Summary of Formulas for KPI’s developed.
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Chapter 2. Literature Review
2.1 Measurement
The Oxford dictionary defines measurement as "the act or process of determining the
size, quantity, or degree of anything." Measurement is typically used to compare two
or more objects in order to determine which is better, larger, or stronger. Finkelstein
(1984) defines measurement in the context of performance measurement systems as
"the process of using objective and empirical procedures to describe the attributes of
an item or event." Current measurement theory assigns numbers to objects/events
under measurement in order to perceive correlations between them. The two essential
properties of empiricity and objectivity are used to represent reality in measurement
(Franceschini et al., 2019).
Empiricity occurs when a representation is based on actual observations rather than
hypothetical conclusions. It also implies that an objective rule exists for classifying
some element of an observable item as a manifestation of the quality in question.
When done by different observers, the results provided by such empirical
representation stay unaltered. Observer error, on the other hand, can have a minor
impact on its portrayal.
2.2 Indicators
Indicators allow us to quantify and visualize the data that organizations collect and
convey. The indicators assist firms in gaining a better understanding of their
performance in several areas. The indicators become increasingly complex as the
business expands in size, due to the intricacy and dependent on various stakeholders
and verticals within the firm (Franceschini et al., 2019). Andersson et al., (2016) refer
to the indicators as "abstractions from systems" since they provide a quantitative basis
for estimating the condition of the system or the quantity to be monitored.
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The nature, use, and time span of indicators have an impact on senior management's
actions and decisions. Control, communication, and improvement are the three
primary tasks of indicators in the organization (Franceschini et al., 2019).
For example, using indicators allows a shop floor management to better oversee
resources in specific areas and communicate with internal workers about the need for
improvement in their process so that they can take action to close the gaps.

2.2.1 Performance Indicators
Parmenter (2010) uses the analogy of an onion cross section to explain performance
metrics (see Figure 1), where the outer layers represent the organization's maturity,
success, or outcomes. These are commonly referred to as Key Result Indicators and
can be visible from the outside (KRI). The performance indicators are found as we
peel back the layers, and the inner core reflects the very few and effective KPI’s.

Figure 1: Three types of performance measures, (Parmenter, 2010)

Parmenter, (2010) disagrees with Franceschini et al., (2019)'s leading and lagging
indicator terminology, claiming that it causes confusion between the KRI and KPI.
However, according to research by Reiman & Pietikäinen (2012), leading indicators
are further divided into lead drive and lead monitor indicators, while lag indicators are
essentially output indicators that can be equated to KRI.
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The PI and KPI have certain different properties that set them apart from the KRI’s.
KPI’s are metrics that have a significant and positive impact on a business. They are
non-financial in nature, and are routinely measured and acted upon by senior
management. They work to improve the organization's performance. They are
understood by the employees in terms of their influence on the team or organization,
as well as the remedial steps that must be taken to get them back on track.
According to Kaplan and Norton (1996), no more than 20 KPI’s should be used,
however Hope and Fraser (2003) and Parmenter (2007) mention the 10/80/10 rule. As
a general rule, there are 10 KPI’s and KRI’s and roughly 80 PI.
PI’s are non-financial, are measured often (daily to quarterly in certain circumstances),
are linked to the success of a specific team activity, and all team members are aware
of the action needed to enhance the PI (Franceschini et al., 2019)
Eccles (1991) defines performance indicators as "tools for understanding, measuring,
and improving performance." They simply assist senior management in understanding
the performance of a part or the entire organization, and if it fulfils the organization's
goals and targets. It assesses customer satisfaction and determines if procedures are
under control or require improvement (Franceschini et al., 2019).

2.2.2 Need for Performance indicators
A performance measurement system is an organized way for determining the
organization's strategic plan, goals, and performance, as well as the performance of
the team or vertical to which it is applied. PI focuses on critical issues that demand
extra attention in order to achieve desired results. They provide feedback on progress
toward goals and increase internal and external stakeholder communication. In several
verticals of the firm, PI’s assist in achieving result-oriented management.
(Franceschini et al., 2019).

9

2.2.3 Downside of Performance indicators
Due to the delayed nature of the cause and effect, it is difficult to attribute the
program's performance to the PI and corrective steps performed by the team. The
purpose of PI is to alert the organization to the fact that it is not meeting its objectives,
but it does not usually point out the cause or the execution issues. PI’s are merely
representational models that are frequently used to replace the real process. PI is not
responsible for ensuring regulatory compliance. (Franceschini et al., 2019).

2.3

Global use of indicators to measure environmental performance.

The Paris Agreement mandates member nations to report their nationally determined
contributions (NDC’s) to a global stocktake of GHG emissions every five years. It also
requires nations to take domestic steps to ensure that the NDC’s are met and that GHG
emissions are reduced significantly. The NDC is similar to a performance
measurement system that has to be enhanced. It is a flexible self-reduction technique
for GHG emissions, not an imposed target. The method has been a huge success and
has acquired widespread acceptance. (Lord Carnwath, 2016). Similarly, the weather
department around the world measures a variety of environmental factors and provides
the weather forecast as well as many related indicators such as wind, humidity, and
rainfall. In cities, numerous pollutants are assessed and published to the public, as well
as the air quality indicator. Before dumping pollutants into the environment, the
industries must also measure and remediate their pollutants, as well as check
compliance with local industrial waste legislation. The aviation sector has long used
performance monitoring systems to track energy efficiency, greenhouse gas emissions,
and other factors. Environmental, ecological, and sustainability indicators are also
reported by the United Nations Environment Programme (UNEP) to examine various
aspects of the environment and ecosystem (UNEP, 2014).
Environmental Social and Governance Reporting (ESG) is gaining traction in the
shipping industry, and it may be used to assess fleet environmental performance.
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2.4

Factors driving the measurement of environmental performance

The EU MRV and the IMO DCS, which gather verified data on energy efficiency and
CO2 emissions, have been important drivers for member states to collect data on
emissions. These are combined into metrics that are used to assess the registered fleet's
environmental performance. EEOI and other waste discharge metrics can be monitored
and confirmed to determine the environmental performance of member state fleets.
The IMO GISIS gathers data and information from member states that can be used to
assess environmental compliance with several conventions. Reporting to the IMO
under International convention for the prevention of pollution from ships, 1973, as
modified by the protocol of 1978 (MARPOL 73/78), International Convention on the
Control of Harmful Anti-fouling Systems on Ships (AFS), International convention
for the control and management of ships' ballast water and sediments, 2004(BWMC),
and Hong-Kong Convention (HKC) can also be used as a valuable measurement
mechanism for IMO environmental convention implementation and enforcement. The
EU is still working on an Emission trading Scheme (ETS), which will require precise
indicators based on fuel and emissions data to determine the fleet's carbon footprint.
The initial plan for reducing GHG emissions will necessitate calculating the fleet's
Annual efficiency ratio (AER), Carbon intensity indicator (CII), and energy efficiency
operational index (EEOI). This will be one of the primary motivators for quickly
developing a method for assessing environmental performance in shipping and
between member states.

2.5

Environmental Performance measurement in Shipping.

Shipping being a global business it has to be proactive and has to be seen by
stakeholders as an environmentally low impact operation. Shipping companies and
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ships subscribe to environmental management systems, voluntary environmental
performance measurement tools to demonstrate compliance to these private and
voluntary initiatives offered by different organisations (Svensson & Andersson, 2011).
IMO has also released some aggregated tools for measuring ship environmental
performance. Energy efficiency design index (EEDI), shipboard energy management
plan (SEEMP), EEOI, and Green Passport (inventory of hazardous material) are only
a few of them. Ships and their shipping firms subscribe to a variety of indices and
award programs in order to demonstrate their environmental sensitivity while also
gaining financial rewards, either directly or indirectly, through increased fleet
performance and efficiency. Qualship 21, clean shipping index (CSI), enviro and
enviro+ class notation, and cruise ship international award are some examples of
environmental measures in shipping (Svensson & Andersson, 2011). According to
Poulsen et al. (2018), such eco-rating schemes should be universal, transparent,
credible, and have a wide range of participants, ideally operationalized by the IMO.
Various scholars have used PSC performance of ships in various MoU’s to arrive at
MS safety performance; similarly, PSC detentions due to environmental issues can be
a good measure to arrive at fleet environmental performance. This can also be used to
arrive at the member State Environmental Performance.

2.6

Environmental Performance measurement in Ports.

Because of the local environmental challenges that can jeopardize their operations, the
port sector also develops environmental performance monitoring and evaluation
schemes(Poulsen et al., 2018). As a result of the effects of climate change, CO2
emissions are now included as a part of the questions in these systems. Previously, air
pollutants such as Sulphur oxides (SOx), Nitrogen Oxides (NOx), and particulate
matter would have been a bigger worry for ports (Poulsen et al., 2018). To portray
oneself as environmentally responsible, port authorities must adhere to environmental
regulations and rules, as well as establish environmental protection policies and
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standards. Puig et al., (2014) describe the numerous environmental performance
criteria and how these environmental performance indicators (EPI) are classified.
Management performance indicators, operational performance indicators, and
environmental condition indicators are the three types of EPI discussed in this study.
More than 300 PI were discovered in her study, which were divided into 25 subcategories and can be used in ports to implement environmental management systems,
monitoring, and environmental outputs at various ports across the world (Puig et al.,
2014). In a study for the European Sea Ports Organisation (ESPO), Puig et al., (2017)
employed the SDM (self-diagnosis technique) to assess the performance of the ESPO
ports. The top ten topics of concern of the throughout the years clearly reveals that air
quality and energy consumption have recently risen to the top two priority areas, while
rubbish and port development, which were previously the top two focus issues, have
fallen in their ranks since 2013. (See Table 1). Inadequacies reporting data from
member states' ports in GISIS can be utilized to create a performance indicator for port
receiving facilities.

Table 1: Top 10 environmental priorities of the port sector over years(Puig et al., 2017)
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2.7

Environmental Performance of Member States

Environmental performance has received a lot of attention in the previous decade, and
member States have adopted a variety of technical, design, and operational steps on
their registered ships to mitigate the effects of shipping on the marine environment.
However, as seen in the preceding paragraphs, the majority of stakeholders are using
performance measurement systems (PMS). They base their performance on PI’s and
subscribe to indexes or PMS. As a result, it is crucial to measure member state
environmental performance. The Marine Environment Protection committee (MEPC)
at IMO has debated, adopted, and amended MARPOL annexes, ballast water
management conventions, AFS conventions, Hongkong conventions, and other
environmental conventions on a regular basis. The United Nations Framework
Convention on Climate Change (UNFCCC) and the Paris Agreement (COP21) have
been agreed upon, and member states have promised to combat the consequences of
climate change, which might be listed as other key conventions for an MS
environmental performance. The IMO has been proactive in adopting the Initial
Greenhouse Gas Reduction Strategy (GHG) (IMO, 2018). Energy efficiency and GHG
reduction will be a continuing priority in the decades to come as a result of the adoption
of this strategy leading to the roadmap for decarbonization of shipping. There are new
emerging topics that harm the marine environment and aquatic life that have already
been considered by the IMO and are being debated in working groups or at the MEPC
or Pollution Prevention and Response sub-committee (PPR), such as marine plastic
litter (MPL) and underwater noise (IMO, 2020a) (Roul et al., 2019)(India, 2021).
It is widely known that shipping activities have the greatest impact on the
environment. Pollutants emitted by operational discharges are released not only into
the water, but also into the atmosphere (air Pollutants-SOx, NOx, Ozone depleting
substances (ODS) and GHG). These discharges rise in line with the worldwide fleet's
growing size. As a result, reducing operational discharges is a demanding undertaking
that will necessitate innovative technology and effective reception facilities at ports
around the world. Because there is no or very little visibility or enforcement at sea,
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violations of environmental agreements lead to pollution. Environmental
organisations, as well as member States, are spreading awareness and providing a
visible platform for the effects of ship operations on the environment. To minimize
such infractions, it is also critical to have adequate receiving facilities for all forms of
pollutants. Vessel safety lapses and the resulting casualties unquestionably contribute
to contamination of the marine environment. The ability to respond to and minimize
the consequences of oil/chemical spills and other hazardous wastes into the water
caused by casualties is a crucial factor to consider when evaluating environmental
performance.
Currently, the self-assessment checklist comprises a number of sections
dedicated to environmental protection. These include MARPOL and United Nations
Convention on the Law of the seas (UNCLOS) ratification, MS legal framework for
implementation, mandatory MARPOL reporting to IMO, MS violations and
enforcement measures, serious pollution cases, and PSC performance in
Environmental Protection Conventions, specifically detention cases per 1000 ship
inspections2 (IMO, 2002). These are closely related to some environmental
commitments originating from the UNCLOS3 (Mansell, 2009)
The literature on MS environmental performance metrics is extremely scarce. As
stated above, there are several literatures that define PI for maritime governance, port
environmental performance, ship environmental performance, and ship/port energy
management performance.
Measures to minimize the discharge of all sorts of pollutants emitted from an MS'
Fleet, whether operating discharges, accidental discharges, or unlawful discharges,
should be part of an MS' environmental performance (see figure 2).
The measures may include, but are not limited to, the development of national laws
based on international environmental conventions, the implementation of

2

A.912(22)- Self-assessment of Flag state performance- Appendix- Self-assessment ChecklistMostly the violations, enforcement, casualty and PSC data required is from last 5 years or from the
date of ratification of the convention, whichever later.
3 UNCLOS, Part XII, Protection and preservation of the Marine Environment, Articles 192–237 and
specifically Articles 217(1)/(2)/(3)/(4)/(6)/(7) for implementation by Flag states.
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environmental laws in the MS Fleet, and the development of national laws based on
international environmental conventions. Certification of the fleet for international
convention compliance, enforcement of violations, reporting of accidental discharges,
emergency preparedness to respond to accidental discharges, and a liability and
compensation regime for all stakeholders affected by the accidental discharge.

Figure 2:Discharges from a vessel and conventions dealing with the discharges. (Created by Author)

Other operational activities in ports are measured in terms of certain factors to arrive
at the port's environmental performance. The ports in a given member state are in
accordance with the regulations and facilitating incoming vessels with adequate
reception facilities. Member states' fleet of ships and ship recycling facilities that
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adhere to the Hong Kong convention4. Coastal state enforcement measures for
detecting violations committed by foreign ships in a member state's coastal waters.
The performance of the coastal marine ecosystem should not be included because it
covers a wide variety of projects involving marine ecosystems, marine flora and fauna,
and other services provided by the marine ecosystem. These topics are beyond the
purview of this research and are mostly unconnected to MS fundamental issues
including administrative, legislative, PSC environmental performance in MoU’s, port
environmental performance, Fleet environmental performance, and spill performance.
2.7

Summary

The member state's ability to engage with the IMO and other international
organizations on environmental concerns, enact national environmental legislation,
and implement and enforce these rules in the member state's coastal waters and on its
registered fleet. These are at the heart of a member state's environmental protection
responsibilities. The reputation of companies and the repercussions on the business of
environmental violations prevents companies and their crew onboard to act in contrary
to the environmental laws.

Environmental performance of a member state can be further studied by splitting into
Legal

Performance,

Administrative

Performance,

Fleet

Performance,

PSC

performance, Port Performance, Maritime Ecosystem Performance and Emergency
Performance to react to a spill (Oil/Chemical/HNS). All these may be actually
performed by various entities apart from the MS. But the ultimate responsibility of the
environmental performance of all actors’ rests with the MS.

4

The Hong Kong convention – The International convention on the safe and environmentally sound
recycling of Ships, 2009 has still not entered into force but it will also be an indicator for environment
performance of MS and its marine ecosystems in the coastal belts where the ship recycling activity is
being carried out.
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Review of various literature on the different aspects of Environmental Performance
indicators brings us to various questions about the research methodology to be
employed for distilling environmental indicators.
During the study of the literature on Performance measurement systems, the Balanced
Scorecard, The Critical few methods, Beyond Budgeting Management Model,
European

Foundation

for Quality Management (EFQM)

and

Prevention,

Preparedness, Response and Recovery Framework (P2R2 framework) were studied.
The Framework used for disaster management called P2R2 (Prevention Preparedness
Response and Recovery) was found to be the closest to apply for the crystallising of
environmental performance indicators. Theoretical framework (discussed in Chapter
3) P2R2 (Prevention, Preparedness, Response and Recovery) is used by the author for
distilling the PI’s from a series of measures obtained from international conventions,
non-exhaustive list of III code, Flag state, Port, Coastal obligations.
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Chapter 3 Research Methodology

3.1

Research Onion

The research onion by Mark Saunders et al (2018) shown in figure 3, helps us to place
our study in the various layers and uncover the research methodology adopted in the
present study. The research approach employed in this study is based on the research
philosophy of ontology5, which views the research problem through the prism of a
pragmatism-based philosophy within the areas of social research.

Figure 3: " The Research Onion " Saunders (2018)
The research method is a hybrid method, as it deals with both qualitative and
quantitative processing of the results of the primary data gathered from GISIS, IMO
publications, and other public domain sources for spill preparedness, such as the

5

Ontology is the branch of philosophy that studies concepts such as existence, being, becoming,
and reality. It includes the questions of how entities are grouped into basic categories and which of
these entities exist on the most fundamental level.
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international tanker owners’ pollution federation limited (ITOPF). The research
strategy is archival research, which gathers data to distil and validate the
Environmental Performance Indicators (EPI). The time horizon is cross-sectional in
that it examines the period from the previous decade to the present and makes
assumptions that the research topic will be a significant issue in the next ten years until
2030, since the IMO has imposed stringent environmental regulations. (IMO, 2018).

3.2

Research Roadmap

The Research Roadmap, depicted in figure 4, shows the author's approach to
conducting the study, which is divided into four phases: planning, identification of
research goals, construction of PI/KPI’s, processing analysis, and reporting.
The planning phase begins with a review of relevant literature on the development of
performance indicators and MS environmental performance, as well as gaps in the
literature and key areas for PI exploration. The research approach has been planned,
and the next phase begins.
In this step, research goals and criteria for developing PI/KPI are identified. The major
criteria are derived from the self-assessment checklist6, the IMSAS audit's nonexhaustive list7, and the duties imposed by various in force environmental
conventions.
Using the above criteria, a list of PI was developed, which is attached to the
dissertation at (Appendix 1), and was organized according to the P2R2 Framework,
which is detailed in the following paragraphs. KPI’s were also established from the
PI's list in the various domains, based on the strategic goal, for the core processes and
sub-processes that make up MS' environmental performance. The criteria are used to

6

A.912(22)- Self-assessment of Flag state performance- Appendix- Self-assessment Checklist.
Resolution A.1121(30) Adopted on 6 December 2017, non-exhaustive list of obligations under
instruments relevant to the IMO Instruments implementation (III code)
7
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build both the major processes and the sub processes, and they are then linked to the
theoretical P2R2 framework to synthesize the PI and KPI.
The next phase focuses on the actual formulation of KPI’s, as well as the selection of
KPI’s for validation and member states for validation. The processing, analysis, and
reporting phase begins with the validation of KPI’s using the data indicated in
paragraph 3.10, followed by the rating of individual KPI’s and the cumulative rating
in order to generate an environmental performance rating. Finally, reporting and
analysing the results of the KPI validation process.

Figure 4: The Research Roadmap (Conceptualized by the Author)
Individually and collectively, the KPI’s aid in differentiating and rating member states
environmental performance. This study aids in the identification of critical areas in
member state performance as well as the development of an environmental assessment
system.
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3.3

P2R2 Framework

The P2R2 Framework is an environmental management and protection framework that
dates back to 1978 in the United States. Comprehensive Emergency Management
(CEM) was the name given to the framework that provided for risk mitigation,
emergency preparedness, prompt response, and recovery. It was then transported to
Australia, where it was included in the Australian Emergency Management Policy
(Crondstedt, 2002). The first step is to assess the risk by identifying the hazard and
using mitigation measures to prevent or reduce the danger's impact. Second, the
framework emphasizes preparedness in order to combat the effects and deliver
appropriate and timely responses (see figure 5). Preparedness refers to the state's
apparatus, equipment, and human resources being ready to combat the threat. This is
also the time when environmental risk training and upskilling can be provided to the
staff. This Framework aids in gaining community trust and involving them in the
response. This aids in improved communication with communities and the visibility
of the hazard.
The next step is to deal with the actual response to pollution in the environment.
Containment of pollution, clean-up, and disposal bagging are all part of the response.
The reception facilities are an effective technique to prevent certain types of pollutants
entering the sea. It also aids in clean-up and serves an important purpose.
After the response, the final step is to provide recovery, which frequently involves
dealing with the affected ecosystems and populations (Crondstedt, 2002). The
recovery phase begins as soon as the response is completed and aids in the evaluation
of the response performance. It aids in pollution recovery as well as monitoring and
tracking the recovery of impacted ecosystems. The recovery phase necessitates
compensation from the polluter; hence it is critical for member states to ratify the
appropriate Oil/HNS/Bunker legislations so that coastal stakeholders can seek
compensation for environmental damage as well as lost income.
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• Identification of Hazards.
• Evaluating Risk of
Environmental Pollution
• Develop Capacity to mitigate
Risk in local/Regional
institutions

• Developing Skills and Training
• Financial Support to
stakeholders

Prevention

Preparedness

Recovery

Response

• Review of Response.
• Recovery of Pollutants
• Monitor and study recovery
of ecosystems.

• Actual Response to contain
Pollution.
• Clean-up and disposal.
• Reception facilities

Figure 5: P2R2 Framework (created by Author) (DIISRTE, 2013)(Crondstedt, 2002)
This Framework was found to be similar to the Flag and Coastal States' Environmental
Pollution Prevention and Response requirements, making it useful for categorizing
EPI. As a result, this Framework was employed in the research to scientifically classify
PI. The resource component is incorporated in the Prevention Phase, giving this
framework a risk-based approach and making it appropriate for usage in the current
environment.

3.4

Environmental Performance of Member State through the lens of P2R2
Framework.

The P2R2 framework can be linked to the processes that lead to member states' good
environmental performance. The Prevention addresses the member state's
implementation and enforcement of environmental conventions. These conventions
are put into effect by converting them into national legislation and environmental
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policies. The member state's national rules and policies are followed by all players,
including shipping corporations and port reception facilities. Furthermore, the fleet
environmental performance provides a measure of the MS' compliance with
environmental conventions.
The implementation of the implemented conventions by national law provisions. This
includes penalties and fines for discharge violations, as well as mandatory MARPOL
reporting to the International Maritime Organization (IMO).
This part also includes the Member state vessels' PSC and FSI performance, as well as
their capacity to conduct PSC on other flag vessels visiting their ports. The IMO GISIS
inadequacies reported by foreign ships, as well as the member state investigations and
responses to these inadequacies as reported in the GISIS, can disclose the amount of
enforcement by the MS maritime administration on these environmental issues to some
extent.
Preparedness refers to the ability to respond to any type of pollution caused by ships.
This section also pertains to the environmental awareness and training of MS
surveyors, inspectors, and other stakeholders. So that their inspections are more
focused on environmental concerns. This aids in the development of environmental
consciousness among all stakeholders. It also entails maintaining the necessary
resources to combat pollution and enforcing pollution prevention policies.
The actual response to the pollution is the next step, and adequate training and drills
aid in making this response effective and efficient. In times of spill contingency
scenarios, regional and worldwide cooperation efforts are also required, as well as
cooperation at the IMO and other international organizations to respond to current and
impending environmental pollution challenges. Environmental contamination must
also be reported to the International Maritime Organization (IMO) under several
accords.
Recovery is linked to restoration efforts, and compensation is a component of
recovery. The restoration of the marine ecosystem requires recovery.
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3.5 General Process of development of PI/KPI- Member State environmental
performance

The process of creating PI/KPI’s begins with a strategic goal in mind. Some strategic
objectives are distilled in order to achieve this goal. These are then turned into a crucial
procedure that aids in the achievement of the goals. The strategic goal of this study is
MS's environmental performance, and the P2R2 framework(Rogers, 2011) is the lens
utilized to distill the strategic objectives and important processes, as shown in figure
6. These major processes are subdivided into smaller phases called subprocesses.

Figure 6:General Process of development of PI/KPI- Member State environmental performance
(Franceschini et al., 2019),(Rogers, 2011), (Crondstedt, 2002).

The sub-processes also provide us with quantitative variables that we may use to
evaluate the efficiency of these processes. These measurements are then combined to
generate PI. These PI’s, when combined and structured in a formula, yield the Key
Performance Indicators (KPI) for the strategic objective of Member State
Environmental Performance.

3.6

Development of strategic objectives for Environmental Performance of MS.

The strategic objectives are derived from the P2R2 framework (Chapter 3). The MS's
environmental performance target is aligned with the strategic objectives. The strategic
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objectives aid member states in preventing the negative consequences of shipping
pollution on the ecosystem, as well as protecting and preserving the environment. This
is accomplished by enacting and implementing legislation, management systems, and
enforcement, as well as learning from best practices in other states. The framework's
Preparedness element can be achieved through building technical ability to implement
rules and enhance fleet, port, and shipping company environmental performance and
reputation. The way the MS communicates with other MS and international
organizations, as well as how it learns best practices in spill response, has an impact
on the preparedness aspect. The government's incentives to stakeholders go a long way
toward influencing their attitudes about green shipping practices. Response is
accomplished by the development of good capacity within the MS as well as training.
It is improved by having a robust process management system, qualified employees,
and studying best practices from other companies. The capacity of MS to cope with
spills aids the environment's rehabilitation. Recovery is addressed through the
environmental management system, which is aided by interaction with other
stakeholders and the application of best practices from other organizations.
The main strategic objectives distilled by considering the context and the functions of
the MS and applying the P2R2 framework are:
1. Implementation of environmental legislations in MS.
2. Establish an overarching environmental management system.
3. Improve the MS Fleet environmental performance.
4. Improve enforcement of environmental laws.
5. Develop technical capacity to respond to environmental pollution issues in MS.
6. Improve the environmental compliance reputation of MS worldwide.
7. Achieve efficient garbage collection in Ports.
8. Increase Efficient / Green Shipping tonnage.
9. Promote discussions on environmental issues within and outside MS and share
best practices.
10. Build capacity to recover spills and minimize damage to environment.
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The above objectives work towards the strategic goal of member state environmental
performance.

3.7

Development of PI/KPI

Each strategic objective (SO) used for generating PI’s and KPI’s for Member State
Environmental Performance is divided into main processes and sub-processes that
contribute to environmental performance. In Chapter 4, under the key performance
indicators for environmental performance of Member States, the P2R2 framework and
its link to environmental performance are further investigated, and the essential
processes and sub-processes are fleshed out.
These are further developed, and measurements that contribute to PI for environmental
performance are developed. Measures are converted into PI’s, which are then
organized into KPI’s. Eight (8) KPI’s are written out for validation and rating of
various member states selected based on data available for validation of the KPI’s in
the public domain.

3.8

Nomenclature of PI/KPI’s used in study

The numbering of PI/KPI’s was done in such a way that new PI and KPI’s associated
with a specific strategic aim could be added as needed. The alphabets that come before
the number indicate whether the indicator is a PI or a KPI. The first number in both PI
and KPI stands for the strategic objective number, followed by the serial numbers. For
example, PI101 is the first PI in strategic objective 1, PI501 is the first PI in strategic
objective 5, and KPI70 is the first KPI in strategic objective 7. The exception is
strategic objective 10, where the first two digits represent the strategic objective and
the next two numbers represent the PI serial number. The first two numbers in the KPI
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stand for the strategic objective number and the following number stands for the serial
number.

3.9

Selection criteria for member States

The majority of member states among the elected IMO council members for the
biennium 2020-2021 were used in the selection process (IMO, 2020b). Six MS’s from
category A and category B were selected. Five MS’s from Category C and other four
countries were selected to provide even geographical representation and cover flags
representing 50-60 percent of total registered tonnage (in dwt)8.
While choosing, it was important to keep in mind that diverse geographical areas
should be represented as much as possible. The inclusion of various EU countries was
done to test the degree of distinction that the KPI’s may achieve, allowing their
performance to be contrasted and compared.

3.10

Data collection

Data was gathered via IMO GISIS, IMO summary reports for Member state MARPOL
reporting9 (IMO, 2021), PSC reports from the Paris MoU, Tokyo MoU, and USCG for
a 5-year period from 2016 to 2020, BGW lists from the Paris and Tokyo MoU, and
Qualship21 data from the most recent yearly reports. For the KPI on spill preparedness,
data from ITOPF country profiles was used. The data from recent IMO meetings at
MEPC, PPR, and correspondence groups were used to confirm the KPI on IMO
engagement.

8

https://stats.unctad.org/handbook/MaritimeTransport/MerchantFleet.html
MEPC.1/Circ.891- Summary Reports and analysis of Mandatory Reports under MARPOL for the
period 2014 to 2019- dated 28 April 2021.
9
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3.11

Determination of weights for KPI’s

Some of the KPI’s have been assigned weights either based on the state ratification or
the importance of the process under consideration in the formula if the KPI. In case of
the KPI10 where international instruments are under consideration in formula weights
are used to keep it dynamic and magnify the ratification performance. Weights of the
corresponding instruments are multiplied to the ratification PI before summing them.
In KPI10 the MARPOL convention, for example, has a weight of 1 because the
majority of member states have ratified it. Because the HKC has been ratified by 17
member states representing 29.17 percent of global tonnage, it has been given a weight
of ten. The weightage assignment was also attempted based on tonnage, but there was
no difference, thus the number of states ratifications was used to assign weights.
In other KPI’s where the weights are used are purely due to the importance of the
processes considered for aggregating the KPI. Reporting of inadequacy of port
reception facilities and reporting in GISIS (PI703) is considered as important processes
hence it is assigned a weight of 5. The submission of individual papers and
participation in correspondence groups by a MS is considered as important processes
hence they are assigned a weight of two points in KPI90.

3.12

Summary

This chapter outlined the research methodology as well as the key building blocks for
developing PI’s/KPI’s. The areas of relevance to Environmental performance and
organizing them within the P2R2 framework, leading to formulation of strategic
objectives was covered in this chapter. The development of PI and KPI were discussed
in general and the strategic objectives were derived and presented in this chapter. This
chapter also discussed the research data collecting as well as the construction of PI’s
and KPI’s and discussed the selection criteria for the 20 member states that were used

29

to validate KPI’s. The use of weights in some KPI’s were also reasoned and discussed.
The validation of specific key performance indicators will be discussed in depth in the
following chapter.
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Chapter 4 Derivation of KPI’s from strategic objectives and validation of some
KPI’s for Member State Environmental Performance

The derivation and validation of some KPI’s for monitoring an MS's environmental
performance are covered in depth in this chapter. The specific strategic objectives
derived from our goal are distilled further to arrive at PI’s. These are then combined
to generate KPI’s (Franceschini et al., 2019).
Let's examine as to how the 10 strategic objectives distilled in section 3.6 are translated
into PI’s and KPI’s. The strategic objectives are met by important processes and subprocesses, which then branch out into PI’s, which are then aggregated to generate
meaningful KPI’s. Appendix 1 summarizes the list of 116 PI’s and 31 KPI’s. For the
selected group of MS’s, data from the public domain was used to validate eight of
these KPI’s.

4.1

SO1- Implementation of Environmental Legislation

It is critical that MS adopt several environmental legislations for pollution prevention,
enforcement against polluters, and compensation for stakeholders in cases of pollution
impacting their livelihood. All of these international instruments are part of the IMO's
package of environmental conventions. The following are the instruments:


International Convention for the Prevention of Pollution from Ships, 1973, as
modified by the Protocol of 1978 relating thereto and by the Protocol of 1997
(MARPOL)



International Convention Relating to Intervention on the High Seas in Cases of
Oil Pollution Casualties,1969



Convention on the Prevention of Marine Pollution by Dumping of Wastes and
Other Matter(LC), 1972 (and the 1996 London Protocol)
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International Convention on Oil Pollution Preparedness, Response and Cooperation(OPRC), 1990.



Protocol on Preparedness, Response and Co-operation to pollution Incidents by
Hazardous and Noxious Substances, 2000 (OPRC-HNS Protocol)



International Convention on the Control of Harmful Anti-fouling Systems on
Ships (AFS), 2001



International Convention for the Control and Management of Ships' Ballast
Water and Sediments, 2004



The Hong Kong International Convention for the Safe and Environmentally
Sound Recycling of Ships, 2009



International Convention on Civil Liability for Oil Pollution Damage(CLC),
1969



Protocol to the International Convention on the Establishment of
an International Fund for Compensation for Oil Pollution Damage (FUND
1992)



International Convention on Liability and Compensation for Damage in
Connection with the Carriage of Hazardous and Noxious Substances by
Sea (HNS), 1996 (and its 2010 Protocol)



International Convention on Civil Liability for Bunker Oil Pollution Damage,
2001



Nairobi International Convention on the Removal of Wrecks, 2007.

The ratification of conventions at the IMO and their implementation in the MS can be
an excellent metric to use as a PI. The time it took the MS to ratify and implement the
convention after it entered into force provides us a good picture of its environmental
consciousness and the steps it took to promote environmental protection in its fleet and
among other stakeholders. Promulgating national laws and revising them based on
international agreements is also a helpful PI for differentiating MS's and developing
KPI’s based on these PI’s. The implementation of any instrument in the fleet of the
MS is usually dependent on the rules promulgated and the level of detailed
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requirements made available by the MS to the stakeholders (Barchue, 2009). This is
utilized as a strategic goal to improve the implementation of environmental
instruments in the MS's registered fleet on a continuous basis. This strategic goal
emphasizes the P2R2 framework's Prevention and Preparedness component.
Table 2 summarizes the important processes and sub-processes that contribute to PI
and KPI’s for this strategic objective.
Table 2: Summary of Strategic objective 1 -Implementation of Environmental Legislation

Various PI’s have been designed based on the key processes for this objective, as
summarized in Appendix 1- section 1.1. In addition, KPI’s were created, which are
summarized in Appendix 1 – section 1.2. Appendix 2 summarizes the formulas for
these KPI’s at Sr.no.1-7.

4.1.1

MS environmental ratification performance (KPI10)

This KPI on MS environmental instruments ratification performance quantifies the
ratification process for each member state by expressing ratifications as a value. It is
static; however, it aids stakeholders in understanding the environmental protection
provided by the instruments to the Member State's fleet.
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The weight assigned to the PI of each convention by the number of ratifications for a
particular convention by Member states has been factored into KPI10 as discussed in
Chapter 3 at section 3.11. The weightage assignment was also attempted based on
tonnage, but there was no difference in the validation, thus the number of states
ratifications was used to assign weights.
The formula for KPI10 is
𝐾𝑃𝐼1010 = 𝑃𝐼101 ∗ 1 + 𝑃𝐼102 ∗ 1 + 𝑃𝐼103 ∗ 2 + 𝑃𝐼104 ∗ 2 + 𝑃𝐼105 ∗ 2 + 𝑃𝐼106 ∗ 10 + 𝑃𝐼107
∗ 3 + 𝑃𝐼108 ∗ 4 + 𝑃𝐼109 ∗ 3 + 𝑃𝐼110 ∗ 3 + 𝑃𝐼111 ∗ 2 + 𝑃𝐼113 ∗ 3

A table (see table 3) was created based on this formula and ratification data collected
from IMO GISIS for entering data and calculating PI and KPI for the selected member
states. Each ratification was assigned a “1,” whereas non-ratification was assigned a
“0.” The IMO GISIS database was used to compile the data on ratification. In terms
of this KPI10, Figure 6 clearly shows the distinction between the selected 20 states.

10

KPI10- MS Environmental ratification performance consists of the following PI’s.
PI101- MS ratification of MARPOL (Annex I&II) Convention.
PI102- MS ratification of MARPOL (Annex III, IV and V) convention.
PI103- MS ratification of MARPOL (Annex VI) Convention.
PI104- MS ratification of AFS Convention.
PI105- MS ratification of Ballast water Management Convention.
PI106- MS ratification of Hong Kong Convention.
PI107- MS ratification of OPRC Convention.
PI108- MS ratification of OPRC-HNS Convention.
PI109- MS ratification of Nairobi Wreck removal Convention.
PI110- MS ratification of London Dumping Convention Protocol.
PI111- MS ratification of London Dumping Convention.
PI112- MS ratification of Intervention convention 1969.
PI113- MS ratification of Intervention Protocol 1973.
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Table 3: Validation table for KPI10-Member state Environmental ratification performance

Figure 5: KPI10- Member State Environmental Ratification Performance

In this KPI the greater value indicates better ratification record and low values indicate
poor record of ratification. It's worth noting that while there's little distinction amongst
EU member states, Norway and Sweden are considered as distinct from the other four
MS. It's also worth noticing that Japan has a good KPI rating that is comparable to that
of EU member states, however there is a clear difference between other MS when
applying this KPI10. The data is easily accessible on IMO GISIS, and MS can use it
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to calculate their environmental ratification performance using KPI10. The KPI is
simple to calculate and provides a good indicator of the state's environmental
consciousness.

4.1.2

Time to ratification (KPI11)

The data of the MS's ratification date and the convention's entry into force (EIF) date
can be used to create KPI11, which measures the time it takes to execute a convention's
EIF (in number of days).

Table 4: Validation table for KPI11

The data for the AFS convention was acquired from the GISIS for all twenty selected
MS' and validation was done. Other conventions can be validated in the same way,
and this KPI11 can be validated in the same way. The NA has been registered against
Argentina because it has not yet ratified and implemented the AFS convention.
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The indicator has been used in the research literature of Flag state performance
indicators (Hebbar & Geymonat, 2021), and it was developed for MS environmental
performance using insights from that literature. The date of ratification by member
states is the PI for any convention to be reviewed under this PI.
The time to implementation refers to the time between ratification and implementation
in the MS. However, this will demonstrate that the early movers who ratified the
instrument shortly after its adoption took much longer. As a result, it was decided to
start counting the time to implementation from the convention's entry into force date.
KPI11-Time to implementation from EIF of a convention is calculated by subtracting
the EIF date from the date of implementation.

Figure 6: KPI11- Time to implementation of a convention (AFS convention)

The data used to calculate the KPI in days may be found in table 4. Figure 7 depicts
the KPI11, which clearly depicts the time taken from the EIF and the time taken by an
MS to demonstrate compliance and implement a convention.
The KPI11 shows how long it takes the MS to ratify and implement the AFS
convention after it enters into force.
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You might get a different image if we look at the first movers from the date of
ratification rather than the date of the convention's EIF. However, this KPI11 lists them
as “0,” which appears impracticable, but they accepted the law shortly after it was
adopted and implemented it as soon as the EIF criteria were met. The Marshall Islands,
for example, have implemented the AFS convention over a month ahead of schedule.
If we look at it from the date of ratification of each MS, the late movers actually took
longer to ratify and less time to implement the convention.
The time taken by the MS from the convention's EIF provides a clear picture, taking
into account the time it takes to ratify after EIF as well as the time it takes to implement
the convention. As a result, KPI11 can be considered good KPI’s for measuring MS
implementation of environmental legislation.

4.1.3

Early mover for ratification (KPI12)

Proactive MS's recognize environmental issues and move through with ratification
after the instrument is adopted should obtain an advantage in terms of improved
implementation or as a rating for environmental performance. By subtracting the date
of adoption from the date of ratification of the instrument by the member state, we get
the early movers. Figure 8 shows a diagrammatic version of table 5 for the validation
of KPI12 in the form of a bar chart.
Because of the dissertation's word limit, this KPI12 can't be researched for all
environmental conventions. This was only validated for one convention.
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Table 5: Validation table for KPI12

Table 5 and Figure 8 illustrate that in terms of ratification, there are early movers and
late movers. After the AFS convention was adopted on October 5, 2001, Denmark,
Japan, Norway, Sweden, and Australia were the top five early movers. Argentina,
Bangladesh, the Philippines, Kenya, and India are the five late movers. The convention
has yet to be ratified by Argentina.
As a result, three KPI’s (KPI10, KPI11, and KPI12) are developed and validated in
this section, and they can be used to measure the MS strategic objective of
implementation environmental legislation.

39

Figure 7: KPI12-Early Movers for ratification of instrument after adoption (AFS convention)

Other indicators helpful to the MS were established to determine the percentage of
environmental instruments ratified (KPI13), the transposition of national laws for
these ratified instruments (KPI14), and the updating of national laws with ratified
instrument changes (KPI15). These were used to create a KPI, which shows the MS's
compliance with environmental instruments (KPI16). Member states can use these to
get the real percentile values. KPI14-KPI15 were generated and not validated because
the data was not found in the public domain. These can be used by MS states by
inputting data on environmental conventions. Appendix 1- section 1.2 contains a list
of these KPI’s, while Appendix 2- Sr.No.4-7 contains their formulas.

4.2

SO2-Environmental Management System.

Establishing an Environmental Management System (EMS) is not a mandatory
provision of any IMO convention. But Member States usually try to cover their
processes by at least a quality management system to help to manage their processes.
The EU Flag State Directive, on the other hand, requires all EU Member States to
adhere to a quality management system.
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Typically, shipping companies, ROs, and ports certify their organizations to both
environmental and quality management systems in order to obtain an advantage over
their competitors and acquire a competitive advantage in their businesses.
This criterion often encompasses all aspects of the P2R2 framework and to achieve this
goal, the Member State must certify itself and its stakeholders to an environmental
management system and using EMS principles, demonstrate compliance through
internal and external audits, and encourage stakeholders to follow the system. Table 6
explains the main process and its sub-processes, which are further developed into PI’s,
which may be found in Appendix 1 section 2.1.
Table 6: Summary of Strategic objective 2: Establishing an overarching Environmental/Quality Management
System.

4.2.1 Environmental Management Systems certification (KPI20)
Implementation of Environmental Management system to administer the various
environmental processes in a MS, gives the measure of the implementation of
environmental policies and standards in a MS.
This KPI combines the certification of all the important stakeholders of MS like
Shipping companies, Ports and RO’s by an environmental management system or a
quality management system for its processes. This KPI helps Member State to
understand the actual percentage of the MS covered by a quality or environmental
management system.
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𝐾𝑃𝐼2011
=

(𝑃𝐼201 + 𝑃𝐼202 + 𝑃𝐼203 + 𝑃𝐼204 + 𝑃𝐼205 + 𝑃𝐼206 + 𝑃𝐼207 + 𝑃𝐼208)
𝑥100
8

Environmental policies and standards, used to govern various environmental processes
in an MS and serve as a gauge of how successfully such policies are applied and
standards are complied with.
This KPI combines the certification of all important MS stakeholders' processes by an
environmental management system or a quality management system, such as shipping
companies, ports, and ROs. This is unique to each state, and the PI’s are typically the
implementation of quality or environmental policies to cover the various policies. As
a result, there are qualitative questions that deal with the implementation of standards
and policies in an MS. Although the data for these PI’s is not publicly available, the
MS can use its own data to arrive at the KPI.

4.3

SO3- MS Fleet environmental Performance

The Fleet Environmental Performance is the result of the application of environmental
instruments in fleet vessels in order to comply with several IMO environmental
conventions. It can be accomplished precisely by using the fleet's data to ensure
compliance with certain protocols.

11

KPI20-% Certification of MS with Environmental/Quality Management systems, consists of the
following PI’s.
PI201- Certification of MS to an environmental management system standard.
PI202- Certification of MS to a quality management system standard.
PI203- Certification of shipping companies in MS to an environmental management system standard.
PI204- Certification of shipping companies in MS to a quality management system standard.
PI205- Certification of Ports in MS to an environmental management system standard.
PI206- Certification of Ports in MS to a quality management system standard.
PI207- Certification of RO’s in MS to an environmental management system standard.
PI208- Certification of RO’s in MS to a quality management system standard.
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The IMO focused on visible kinds of pollution such as oil spills and oil discharge, as
well as chemical, packaged dangerous chemicals, and garbage. With the introduction
of Annex VI in MARPOL, the focus gradually shifted to air pollution. Chapter 4 of
MARPOL Annex VI, further narrowed the focus on ship efficiency and
decarbonization of shipping. The fuel consumption of the fleet in relation to the
transportation work completed by the fleet can be measured, as can a variety of other
discharges, using the data obtained by the fleet, and some PI’s can be used to precisely
measure the fleet's environmental performance. However, this data is currently internal
to the companies and is not publicly available in the public domain. Table 7
summarizes this strategic objective.
The list of possible PI’s that can be measured from the fleet's environmental data may
be found in Appendix 1- section 3.1.

Table 7: Summary of strategic objective 3: MS Fleet Environmental performance.

4.3.1

MS Fleet Performance KPI’s.

Environmental compliance and performance of the Fleet under various requirements
of the instruments ratified by MS is an important aspect of the measurement of MS
environmental performance. Section 3.1 of Appendix 1 summarizes the numerous PI’s
created, whereas section 3.2 lists the KPI’s. Due to the lack of fleet data, these KPI’s
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could not be further confirmed. Appendix 2- Sr.No.9 to Sr.No.16 summarizes the
formulas for the various KPI’s for the fleet.

4.4

SO4-Enforcement of Environmental Laws for violations

Monitoring for unlawful discharges and non-compliance with environmental
instruments enables the enforcement of environmental agreements and national law.
The strategic objective of having enforcement stems from the P2R2 framework's
preventative section. For non-compliance and unlawful discharges, the MS has the
authority to issue warrants and impose fines and penalties on the registered fleet as
well as foreign ships visiting its ports. (Takei, 2013).

Table 8: Summary of strategic objective 4: Improve enforcement of environmental laws.

The IMO requires the communication of this information of penalties and other
mandatory reporting to IMO. The key processes and sub-processes are summarised in
table 8. These further distilled into PI’s for the penalties for illegal and accidental
discharges from a vessel. Also fines collected under these provisions and reporting of
such collections to the IMO can be used as data for PI’s for enforcement. Refer the
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Appendix 1 – Section 4.1 and 4.2 for the full list of PI’s /KPI’s under this strategic
objective.
IMO DOCS MEPC.1/Circ.891(IMO, 2021) data for Mandatory reporting under
MARPOL were used to create a PI401-Mandatory reporting of MARPOL
responsibilities to IMO.
This PI can also be used to create a KPI for mandatory MS reporting under MARPOL.
The IMO requires that the data about penalties and other necessary reporting be
communicated to them. There are many reporting obligations under IMO
environmental instruments, but the data for MARPOL was available in IMO DOCS,
so this The IMO requires that the data about penalties and other necessary reporting
be communicated to them. The key processes and sub-processes are summarized in
Table 8. The penalties for illegal and accidental emissions from a vessel were further
distilled into PI’s. Fines collected under these rules, as well as the reporting of such
collections to the IMO, can be utilized as data for enforcement by PI’s. The full list of
PI’s/KPI’s under this strategic aim can be found in Appendix 1 – Sections 4.1 and 4.2.
was used for this KPI.

4.4.1

Member state mandatory reporting under MARPOL (KPI40)

The IMO report on MS reporting in the 5-year period from 2014 to 2019 yielded
KPI40- Member state mandatory reporting under MARPOL (IMO, 2021). KPI40 was
developed based on this reporting during a five-year period. MEPC.1/Circ.891 was
used as a reference, and the timely or late reporting of the MS state to the IMO was
used as data, with numbers allocated to the various reporting kinds. No reporting and
not being a party during the reporting period were both given a score of zero, reporting
late was given a score of one, and reporting on time was given a score of two. The
validation table was generated once the reporting for all five years had been summed
up (refer table 9). The KPI was then analyzed with Excel charts to produce a visual
representation of the data validation for KPI40 (refer figure 9).
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Table 9: Validation table for KPI40: Member state mandatory reporting under MARPOL.
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Figure 8: KPI40: Member state mandatory reporting under MARPOL.

Iran, Japan, Marshall Islands, Norway, and Sweden are the top five reporting MS,
according to Figure 9. Kenya, India, Belgium, Bangladesh, and the United Kingdom
are the bottom five countries. There is a mechanism for filing "Nil" reports if any of
the reporting responsibilities have not been completed or reported in the MS in a given
year. As a consequence, this KPI distinguishes between proactive reporting MS and
non-reporting MS. This KPI provides a good indication of the MS's commitment to
environmental convention responsibilities.
Additional KPI’s were created to aid in the estimation of discharges by fleet vessels
and foreign vessels in coastal waters. Two further KPI’s for determining the
enforcement ratio for these discharges by fleet vessels and foreign vessels were also
created. KPI41-KPI44 were generated and not validated because the data was not
found in the public domain. These KPI’s can be used by MS states by providing their
data on enforcement. Appendix 1- section 4.2 contains a list of these KPI’s, while
Appendix 2- Sr.No.17 to Sr.No.21 contains their formulas.
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4.5

SO5-Technical capacity to respond to environmental pollution issues in MS.

The technical capacity to respond to environmental pollution issues in MS is usually
enhanced by the level of training of personnel in a MS. The training of persons
involved with the inspection, operation and management of the shipping fleet and
foreign ships visiting a MS is very imperative. The recognition of environmental issues
onboard and early detection requires training. Such training is required by all the
stakeholders including MS surveyors, inspectors (PSC/FSI), auditors, port personnel
and shipping company personnel. Such training makes them aware and improves their
preparedness to respond to environmental incidents. The trainings done by each can
be represented as a PI and can determine the training and awareness of a MS. A
summary of key processes and sub-processes is available at table 10. The level of
training of personnel at an MS usually improves its technical capacity to respond to
environmental pollution challenges. Personnel participating in the inspection,
operation, and management of the maritime fleet, as well as foreign ships visiting an
MS, require extensive training. Environmental hazards onboard must be recognized
and detected early, which necessitates training. All stakeholders, including MS
surveyors, inspectors (PSC/FSI), auditors, port staff, and shipping business personnel,
require such training. Such training increases their awareness of environmental
incidents and improves their preparedness to respond to them.
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Table 10: Summary of strategic objective 5: Technical capacity to respond to environmental pollution issues in
MS.

4.5.1

MS Environmental training KPI’s.

Under this strategic objective 5, four KPI’s are defined, however the data from
trainings is usually internal and not available in the public domain. As a result, no
KPI’s could be verified. The PI’s/KPI’s generated under this strategic aim can be
found in Appendix 1- section 5.1 and 5.2. Appendix -2, KPI50-KPI53, has the
formulas for all four KPI’s. validated. Please refer to Appendix 1- section 5.1 and 5.2
for the PI’s /KPI’s developed under this strategic objective. The formulas for all the
four KPI’s are available at Appendix -2 Sr.No.22 to Sr.No.26.

4.6

SO6-Environmental compliance reputation of MS worldwide.

The strategic goal of improving MS's environmental compliance reputation around the
world is derived from the P2R2 framework's Preparedness section, which is linked to
the fleet's PSC/FSI record. PSC MOU detention record, FSI detention record,
subscription to safety and environmental development programs, and having a close
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monitoring and verifications of detained vessels are all sub-processes. Table 11
summarizes these main processes and sub-processes.
Table 11: Summary of strategic objective 6: Environmental compliance reputation of MS worldwide.

A MS fleet's PSC performance in various MOUs might be a useful indicator of the
Fleet environment's performance, which translates to the MS' EP. The data from the
Paris MoU, the Tokyo MOU, and the USCG was analysed and tabulated as PI’s. The
USCG fleet target factor and the MS Qualship21 data were acquired. The Paris and
Tokyo MoU’s on the BGW list were also referred to and converted into PI’s. For a list
of PI's, see Appendix 1- section 6.1.
The aggregation of these PI’s was done to arrive at a KPI. KPI 60 – Member state
Environmental performance in PSC.

4.6.1

Member state Environmental performance in PSC (KPI 60)

During the Paris MoU, Tokyo MoU, and USCG, environmental detentions were
physically counted for a 5-year period from 2016 to 2020. For the MS’s selected, the
BGW list for the year 2020 in Paris and Tokyo MoU’s were examined. For the selected
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Member states, the USCG target list for administrations and Qualship 21 figures for
2020 were referred.
For 1000 inspections, the detention figures were extrapolated and inserted into the
validation table. Other data was assigned numbers, MS not on the BGW list assigned
20 points, MS on the black list, grey list and white list were assigned 10 points, 5
points, and 2 points respectively. The risk types were allocated points to the MS on
the USCG target list. High-risk MS’s were allocated 10 points, medium-risk MS’s
were allocated 5 points, and MS’s who were not on the list were given 0 points. The
Qualship 21 is a proof of good performance hence reverse points were assigned. MS
that qualified for Qualship 21 received 0 points, committed member states received 10
points, and those who were not on the list received 20 points. Table 12 shows the
validations for the seven PI’s (PI601-PI607) and the KPI 60.
Formula for KPI60
𝐾𝑃𝐼6012 = 𝑃𝐼601 + 𝑃𝐼602 + 𝑃𝐼603 + 𝑃𝐼604 + 𝑃𝐼605 + 𝑃𝐼606 + 𝑃𝐼607

In the specific MoU’s, the maximum number of detentions in 1000 inspections was
considered. There was an issue with several member states throughout the
computations because there were no inspections against them, making it difficult to
estimate their performance. The ships of Australia and Kenya were not examined as
part of the Paris MoU. Kenyan ships were not subjected to inspection as part of the
Tokyo MoU. There were no ships from Argentina, Australia, Bangladesh, or Iran
visiting the USCG. The USCG did not inspect the US fleet under the PSC regime. As

12

KPI60 Member State environmental performance in PSC, consists of the following PI’s.
PI601- Environmental Detentions per 1000 inspections in Paris MoU.
PI602- Environmental Detentions per 1000 inspections in Tokyo MoU.
PI603- Environmental Detentions per 1000 inspections in USCG.
PI604- MS in BGW List of Paris MoU.
PI605- BGW List Tokyo MoU.
PI606- Qualship 21 data from USCG.
PI607- Target List of administrations from USCG.
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a result, it was decided to give the other MS who didn't have any inspections the
maximum amount in the selected MS in a certain MOU.
Table 12: Validation table for KPI60: Member state environmental performance in PSC.

However, punishing the MS's solely because their fleets had not visited the MoU
would be unjust. Kenya's fleet was the only one that hadn't visited any of the MoU’s.
As a result, the decision was made to insert "NA," which stands for "data not
available."
As a result, this KPI has some limits and is only helpful when an MS's ships visit the
MoU’s on a regular basis. The PSC performance of the selected member states was
plotted in excel sheets, and the chart in figure 10 displays the trends.
Bangladesh, Iran, Argentina, Australia, and Kenya had the worst environmental
performance in PSC, according to the KPI60. Japan, Germany, Denmark, France, and
Norway were the top performers. As a result, while this KPI 60 has certain limits, it
provides a useful metric and differential when ships visit the MoU.
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Figure 9: KPI60- Member state Environmental Performance in PSC.

Because the FSI performance is a MS internal issue, no data was available in the public
domain. FSI data can be analysed for various environmental convention shortcomings
detected in the fleet to determine their EP in FSI.

4.7

SO7- Effective waste collection in Ports.

The strategic goal of improving waste collection in ports is taken from the P2R2
framework's Preparedness section, and it is closely linked to the reduction of reported
inadequacies in port reception facilities and better monitoring of waste reception
facilities at MS ports. The table 13 summarizes the strategic objective.
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Table 13: Summary for Strategic objective 7: Effective waste collection in ports.

The Ports primarily focus on emissions and energy consumption data, as described in
the literature review. Ports are now more aware of the port environment and the various
waste discharges in their port areas. The port reception facilities made available to
ships are an area where ports should focus and pay close attention.

4.7.1

Port Reception facilities availability and reporting in GISIS (KPI70)

The GISIS is used to report the non-availability of port reception to ships visiting a
specific port in a MS. The MS must investigate this reporting and counter the claims
made by the ships on the GISIS. There may be other conditions that the MS can address
and report back on the GISIS. The vessels are refused the facilities, according to the
GISIS reports, primarily owing to miscommunication with the Port authorities and
agents. In some cases, the service is chargeable, and the ship claims that the port
charges are excessive. This reporting can serve as a useful KPI for port reception
facilities. The GISIS data was examined over a five-year period, from 2015 to 2020.
Three PI’s were created, the first of which was to list the reception facility in GISIS,
followed by the reporting of ship inadequacies and the reporting of MS investigations.
Appendix 1- section 7.1 contains a list of PI’s.
Because two PI’s revealed positives of the MS while reporting by ships indicated a
non-availability or negative impact on receiving facilities at the ports of an MS, hence
the relationship of the KPI could not be simply a summation.
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The formula for KPI70 is 𝐾𝑃𝐼7013 = 𝑃𝐼701 − 𝑃𝐼702 + 5 ∗ 𝑃𝐼703
Because there were several reports by ships in the GISIS, the multiplying factor for
the KPI was chosen to ensure that the KPI remained positive for all twenty countries.
Although the inclusion of Port reception facilities data in GISIS is still in its early
stages, it is an excellent indicator of the port's reception facility (PRF) availability. The
filling of GISIS PRF data was seen in good light against the MS and was attributed 10
bonus points. Table 14 contains the validation table for the KPI70.

Table 14: Validation Table for KPI70- Port Reception Facility reporting and availability in GISIS.

13

KPI70- Port Reception facilities availability and reporting in GISIS, consists of the following PI’s.
PI701- Reception facilities Listed in GISIS.
PI702- Inadequacies reported in last 5 year.
PI703- Inadequacies investigated and reported in GISIS.
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According to the data, certain member states are early adopters and fast implementers
of environmental agreements, but they also have deficiencies identified against them.
This could be a sign of free reporting encouragement or an actual PRF issue in the MS.
However, the MS's handling of the investigation and reporting says a lot about the
member state. Marshall Island flagged vessels reported the most, indicating that these
MSs have pushed their registered ships to use the GISIS. There are also some MS’Ss
for which there is no reporting, the reasons for which can be investigated further.
Figure 11 shows that Japan and Australia are the two countries with the highest KPI70.
When looking at the various PI values, it is clear that there were numerous reported
shortcomings against these member states, but they have all been investigated. This
demonstrates their dedication to the cause of environmental protection. Some MS’s,
such as China and India, have received inadequacies, but they have only been able to
disclose roughly a quarter of the total number of inadequacies.

Figure 10: KPI70- Port Reception facilities availability and reporting in GISIS.
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This KPI is unreliable because there are several countries with very no reporting and
others with a large amount of reporting. However, this KPI provides a clear distinction
between the state of PRF and the flag states' commitment to environmental reporting
in GISIS.

4.8

SO8-Efficient/Green Shipping Practices.

Green shipping operations in an MS might range from research and development to
fleet trials for new energy efficiency equipment. The MS can have a beneficial impact
on these activities that can assist reduce GHG emissions in accordance with the IMO's
initial GHG strategy targets. This strategic goal is further broken down into essential
processes and sub-processes, as shown in table 15. The strategic goal stems from the
P2R2 framework's Preparedness part.

Table 15: Summary for strategic objective 8: Increase Efficient/Green Shipping practices.
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Subsidies for green shipping practices and the provision of money for these activities,
which may be fairly capital intensive, are critical in assisting the MS fleet in adopting
new low-carbon technologies more quickly. As a result, various PI’s in the area of
green shipping were considered, which will encourage the adoption of energy-efficient
devices and the acquisition of low-carbon or zero-carbon tonnage. Major adaptations
to embrace new technologies might be costly to the shipowner. As a result, the MS
should carefully assess whether or not to fund such projects, taking into account the
vessel's remaining life.

4.8.1

Energy Efficient fleet in MS (KPI80)

The percentage of the fleet that uses energy-efficient equipment or low-carbon
technologies is indicated by KPI80. The EEOI of the fleet vessels is reduced as a result
of this. This KPI allows the MS to see the fleet vessels' continuous progress in terms
of energy efficiency and associate it with the fleet's positive shift in EEOI.
KPI80 can be calculated using the formula
𝐾𝑃𝐼8014 =

𝑃𝐼801 + 𝑃𝐼802 + 𝑃𝐼803
𝑥100
𝑃𝐼804

Since all of the aforesaid PI’s are internal to the MS and data is not publicly available,
the KPI’s cannot be further investigated; nevertheless, MS’s can use these or
comparable PI’s/KPI’s as alluded to in Appendix 1- Sections 8.1 and 8.2.

14

KPI80 - % of Energy Efficient Fleet, consists of the following PI’s.
PI801- No. of green vessels in the Fleet.
PI802- No of fleet vessels using Alternative Fuels.
PI803- No. of fleet vessels fitted with Energy Efficiency devices.
PI804- Total vessels in the fleet.
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4.9

SO9- Promote discussions on environmental issues and share best practices.

The strategic objective is to promote environmental dialogues both within and beyond
MS’s, as well as the sharing of best practices. This goal encompasses all aspects of the
P2R2 system. Cooperation between member states and international organizations such
as the IMO and ILO can help the MS’s by allowing them to recognize and address
environmental challenges more quickly. Other MS’s in the region or regional groups
can contribute their knowledge and capabilities. Table 16 contains a summary of
strategic objectives.
Table 16: Summary of strategic objective 9: Promote discussions on environmental issues and share best
practices.

4.9.1 Member State engagement with IMO on environmental issues (KPI90)
During the development of this KPI, the IMO's cooperation and engagement were
attempted to be measured. The data comes from IMO DOCS and the most recent
MEPC/PPR/ISWG meetings at the IMO. However, such participation at the IMO does
not necessarily imply effective implementation or enforcement. However, it has been
observed that country participation and engagement lead to increased understanding
and dedication to the topics being debated, as well as the generation of new ideas. The
selected member nations' contributions to the IMO were counted in the latest meeting
documents.
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The PI’s were designed for papers submitted independently by MS’s at IMO
(MEPC/PPR) (PI901), papers co-sponsored by MS at IMO (MEPC/PPR) (PI902),
participation in correspondence groups (PI903), and participation at the most recent
MEPC/PPR/ISWG Meetings (PI904). The PI904 did not appear to cause a spread
among the 20 MS selected. The papers that were co-sponsored were likewise
considered as having less initiative and were not assumed to present a true image.
The other two PI’s, for individual MS paper submissions and MS participation in
correspondence groups, necessitate commitment and a great deal of brainstorming, and
they promote positive debate on environmental issues within member states as well as
at the IMO between the various attending member states. As a result, these PI’s were
multiplied by two before being added together to form the KPI90- Member state
participation with the IMO on environmental concerns.

𝐾𝑃𝐼9015 = 𝑃𝐼901 ∗ 2 + 𝑃𝐼902 + 𝑃𝐼903 ∗ 2 + 𝑃𝐼904

15

KPI90- Member state engagement with IMO on environmental issues, consists of the following
PI’s.
PI901- Papers submitted individually by MS at IMO (MEPC/PPR).
PI902- Papers co-sponsored by MS at IMO (MEPC/PPR).
PI903- Participation in correspondence groups.
PI904- Participation at last MEPC/PPR/ISWG Meetings.
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Table 17: Validation Table for KPI90: Engagement of Member state with IMO on environmental issues.

Table 17- validation table for KPI90 is analysed, and it appears to provide a pretty
accurate picture of the IMO's proactive and engaged MS on environmental issues.
Figure 12 shows the bar chart derived from this data. China, Japan, and Norway, as
well as France and Denmark, are the top five most engaging MS. These member states
are more vocal and participate more actively in the IMO on environmental issues.
Appendix 1-sections 9.1 and 9.2 contain a list of PI and KPI.
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Figure 11: KPI90-Member state engagement with IMO on environmental issues

4.10

SO10- Build capacity to recover spills and minimise damage to environment.

The preparedness of an MS and its drills with various actors in the contingency plan
typically helps to remedy this situation following a spill incident.
The most essential strategic goal of an MS in such scenarios would be to establish
capacity to recover spills and minimize environmental harm. It is linked to the P 2R2
framework's preparedness, reaction, and recovery. Table 18 summarizes the primary
process and sub-processes of this strategic objective. The MS-ratified compensation
and liability tools play a significant role in compensating stakeholders for financial
losses and clean-up costs.
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Table 18: Summary of strategic objective: Build capacity to recover spills and minimise damage to environment.

4.10.1 Spill response preparedness of Member state (KPI100)
The ITOPF country profiles were utilized to gather information and estimate spill
readiness and disaster plans in the countries that were chosen. The PI’s used were from
the country profile, and the MS replies were used to give the PI a numerical value. If
correct data is available in a member state, a precise estimate of preparation at various
levels can be generated. The response to prior spills can be used to aggregate PI and
KPI. Appendix 1- sections 10.1 and 10.2 summarize the PI’s/KPI’s, respectively.

The first step in responding to any incident is to notify the appropriate spill notification
point(s) and to explicitly designate the authority. It is critical to have a response policy
and a strategy to practice and implement in the event of an actual spill. Spill equipment
depots, strategically situated to improve reaction time to any spill reported on the coast,
are a critical component of any spill response.
Oil/HNS capacity is a must-have for any member state. The ratification of the
compensation and liability international treaty aids in holding the polluter accountable
for the spill's damages and payments. The coastal stakeholders will be adequately
rewarded if the agreement is ratified. Countries need regional agreements and

63

cooperation with neighbouring countries because the extent of a spill can exceed an
MS state's resources. Only the previous spill experience is seen as unfavourable
because spills had occurred. This can also be seen as a positive because the experience
of limiting a leak allows the MS to be better prepared the following time. However, in
this study, we included all other PI’s and subtracted PI1006- prior spill experience.

𝐾𝑃𝐼10016 = 𝑃𝐼1001 + 𝑃𝐼1002 + 𝑃𝐼1003 + 𝑃𝐼1004 + 𝑃𝐼1005 − 𝑃𝐼1006
+ 𝑃𝐼1007 + 𝑃𝐼1008 + 𝑃𝐼1009

The validation table 19 and the bar chart in figure 13 below show how the various MS'
capacities and capabilities are differentiated. The fact that quantification of qualitative
data can lead to PI errors, which can lead to a measurement error in spill response and
preparedness for an MS.

16

KPI100- Spill response preparedness of Member state consists of the following PI’s.
PI1001- Spill notification point notified.
PI1002- Competent national authority designated.
PI1003- Response arrangements.
PI1004- Response policy available.
PI1005- Spill containment equipment.
PI1006- Previous spill experience.
PI1007- Hazardous and noxious liquids capacity (where available).
PI1008- Liability & compensation conventions ratifications.
PI1009- Regional and Bilateral Agreements.
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Table 19: Validation table of KPI100- Spill response preparedness of member state.

Figure 13: KPI100- Spill response performance of member state.

In terms of this KPI, Norway, Australia, and Japan are at the top, while Bangladesh,
Iran, China, and Panama are at the bottom. Another weakness of this KPI is that most
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countries profiles are not current and may not reflect the current state of affairs in the
MS.

4.11

Summary

In this chapter, the process of developing KPI’s was examined in depth, as well as the
development and validation of KPI’s for specific strategic objectives. A total of 116
performance indicators (PI’s) and 31 key performance indicators (KPI’s) were created.
A total of eight KPI’s were validated and examined. KPI10, KPI40, KPI60, KPI70,
KPI90, and KPI100. Typically, any KPI has a target that, when fulfilled, indicates that
the organization has met, surpassed, or underperformed the aim. We have focused on
generating PI and KPI’s in this study, and the next step will be to assign targets and
monitor environmental performance. We skipped this section to avoid ranking the
member states because all MS are sovereign and equal, and because of the limits of
this dissertation. After the KPI has been validated, the target can be set based on the
international conventions and MS pledges. This could be useful to member states in
terms of establishing reduction objectives and signaling improvements in MS
environmental performance.
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Chapter 5 Conclusions and Recommendations
This chapter discusses the findings of the study, from literature review to the
formulation and analysis of key performance indicators for MS's environmental
performance. The KPI’s are aggregated to form another KPI for environmental
performance of MS (EKPI-MS). It further gives some recommendations for member
states and the IMO to consider.
5.1

Environmental Performance measurement of Member State

Following a review of the literature on environmental performance and indicator
development. It should be emphasized that it includes both internal administration
issues as well as external stakeholder issues such as ports, shipping companies, and
RO's. On the other hand, ports and shipping are concerned with operational efficiency.
The RO acts as a "alter ego" for the MS administration when it comes to surveying
and certifying MS registered ships. As a result, the MS's environmental performance
perspective must be communicated with MS-approved ROs. In order to better regulate
the fleet in terms of environmental performance, the RO must adhere to the MS
commitments. External issues can be divided into three parts: fleet environmental
performance, port environmental performance, and RO environmental performance. It
could also involve MS's emergency preparedness in the event of a vessel in distress,
including as spills, salvage, and other environmental effects.
Internal MS administration issues include the performance of environmental
legislation and the development of ability through training for the MS to respond to all
of these challenges.
Because of the importance of decarbonizing shipping in the long run and converting it
to a zero or low carbon sector, MS's are placing a lot of emphasis on it. The IMO's
initial policy for reducing GHG emissions is a very proactive step, and emission
performance metrics for the MS can be generated using data obtained from the IMO
DCS and MRV (Bazari, 2007). This will allow them to keep track of their progress
and seek to accomplish the goals set forth in Resolution MEPC. 304(72) (IMO, 2018).
As a result, it should be underlined that environmental performance measurement and
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the search for valid indicators that indicate progress in the right direction will be
intensified and accepted in the maritime industry in the coming decades.

5.2

Cumulative KPI for Environmental performance of MS.

The aggregation of KPI’s related to MS environmental performance assists in the
development of an indicator that will assist the MS in assessing its environmental
performance and communicating it to stakeholders interested in flagging ships and
registering with the MS. The validated KPI’s are combined to generate an
environmental key performance indicator for MS (EKPI-MS). KPI11 and KPI12 are
absolute ratification values in terms of days, hence they aren't taken into account here.
Except for KPI60, all of the KPI’s have a positive impact on environmental
performance. Higher KPI60 levels imply poor performance, whereas lower ones
indicate excellent performance. When establishing the calculation for MS
environmental performance KPI, the inverse of this indicator is taken into account.
The formula is represented as
𝐸𝐾𝑃𝐼 − 𝑀𝑆 = 𝐾𝑃𝐼10 + 𝐾𝑃𝐼40 + (

1
) + 𝐾𝑃𝐼70 + 𝐾𝑃𝐼90 + 𝐾𝑃𝐼100
𝐾𝑃𝐼60

The validation table 20 is built using data from each of the KPI for the specified MS.
This indicator represents six of the ten strategic objectives developed to help MS
achieve its environmental performance target. Member states can offer this with the
support of all 10 environmental performance KPI’s generated from their internal data
if they have it. For the selected member states, the data from validation table 20 is
shown as a bar chart and a world map. Figure 13 shows that Japan, Norway, Australia,
France, and China have greater MS environmental performance than the other member
states. Bangladesh, Argentina, Kenya, and the Philippines are the bottom five countries
in the list. Since ranking of sovereign MS is not suitable this KPI is also arranged in
terms of a world greenery map. In figure 14, greater environmental performance values
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are expressed in dark green, while lower environmental performance values are
expressed in lighter shades of green.

Table 20: Validation table for Environmental key performance indicator of MS (EKPI-MS)
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Figure 12: Environmental key performance indicator for MS (EKPI-MS)

Figure 13: World greenery Map of Environmental key performance indicator for MS (EKPI-MS) for selected MS.

Because the countries in Europe are placed very near in the world map, a separate map
for Europe areas is created in Figure 15 for comparison between European MS’s.
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Figure 14: Greenery Map Environmental performance key performance indicator for European Member states
(EKPI-MS)

Norway and France are now clearly depicted in dark green, signifying higher
performance, while the UK, Denmark, and Germany are shown a little lighter, with
Sweden and Belgium being the lightest of all.

5.3

Use of environmental Indicators for shipping fleets

Shipping businesses disclose and convey ESG indicators, as outlined in section 2.3,
along with financial results, to help them stand out in today's competitive business
market. (Kocmanová et al., 2012). Environmental indicators are published and made
available to shipping companies in the public domain. The MS can utilize these
environmental indicators to aggregate data from their fleet firms and build PI’s in the
environment domain. The MS can create a method for shipping businesses to report to
the MS so that the MS has verified data for a set of global KPI’s. MS auditors can
verify this information during ISM code audits. The ISM code requires shipping
businesses to “continuously develop safety management skills of people ashore and

71

aboard ships, including planning for emergencies linked to both safety and
environmental protection,” as stated in 1.2.2.2 of the ISM code (IMO, 1998). A method
for continuously improving shipping companies' environmental performance and
reporting to the MS could be a strong driver for environmental performance
monitoring. The Tanker fleet used the TMSA17 tool to improve their performance with
objective indicators tied to the TMSA requirements, and it serves as an example of
how indicators can be used to improve a fleet's performance (Turker, 2006).
Furthermore, the same data on environmental indicators can be incorporated into the
GISIS and classified according to member nations in order to track their progress and
pledges.

5.4

Recommendations

Some recommendations have been proposed to continually improve the
Environmental performance, based on the research conducted in the various chapters
and the review of literature in the assessment of Member state performance,
particularly in the area of environmental governance by MS.

5.4.1 Use of indicators for continual improvement by IMO.
The performance metrics used to quantify MS environmental performance should be
addressed by the IMO as a new work strand. A common set of indicators to be reported
17

Tanker Management and Self-Assessment (TMSA) is a guideline to measure and assess tanker
operators’ management system developed by Oil Companies International Marine Forum (OCIMF).
TMSA is aimed to be the alleged solution to the ills of the system, which has managed to circumvent
the spirit of ISM and the uncertainty of data presented by a SIRE audit of finite and limited nature.
The TMSA program propose to achieve this by providing clear-cut criteria to tanker operators, which
are to be self-assessed by the operators and by presenting their findings to OCIMF for its inspection
and scrutiny. Help is provided to the operators through Key Elements, the Aims of such key elements,
the guidance notes, the Key Performance Indicators (KPI’s), and Best-Guidance Practices. In 2004,
Oil Companies International Marine Forum (OCIMF) published its best practice guide for “Tanker
management and Self-Assessment” (TMSA)
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and improved upon by member states should be created for obligatory reporting to the
IMO. These might be developed as part of the III code to help and encourage MS to
report their PI’s and KPI’s for environmental performance, as well as other issues such
as safety performance.

5.4.2 New modules development for acquiring MS data.
The data in the GISIS gathered by the IMO should be arranged to represent the
assessment of MS fleet environmental performance using KPI’s, and a module for MS
fleet KPI should be made available.
To demonstrate the MS's preparation in compliance with the elements of the ITOPF
nation profile, a module for reporting MS spill preparedness can be established.
Although choosing on spill recovery resources is difficult, a member may be required
to do its own risk assessment and choose the infrastructure and resources that will be
deployed to limit the time it takes to respond to contain spills.
Data from the fleet for energy efficiency and other important data gathered by the IMO
can be grouped by member states and offered in the form of various indicators in GISIS
to help MS account for their environmental performance.

5.4.3 Amendments to incorporate environmental indicators to ISM code
The tanker operators subscribe to the TMSA solution for managing their tankers
because they require something more comprehensive, dynamic, and objective than the
ISM code to help them improve their performance. TMSA employs a rating system
with performance indicators for each of its twelve elements (Turker, 2006). Going a
step further, the ISM code can be updated to include performance indicators that link
the provisions of the code to fleet safety and environmental performance. This will aid
in the development of the ISM code as an objective standard that can be verified using
data from the company on various KPI’s. These performance indicators can be
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checked by an MS auditor to ensure that the ISM code is being followed and that the
goals specified by the code are being met in the future.

5.4.4

Environmental Management System (EMS) for MS.

The study shows that using an Environmental management system to create an
overarching umbrella for all of the MS's procedures can generate significant benefits.
It is apparent that MS’s that use EMS to cover all processes, such as European member
States, perform better in terms of environmental performance. As a result, Member
States can be advised to employ EMS.

5.4.5

Use of a rating system for Environmental performance of MS.

A system of ratings similar to sovereign credit ratings18 for countries (Chen, 2020) can
be devised to rate MS so that the shipowners can have information of the
environmentally compliant MS’s and they get an option to register with the
environmentally proactive and best MS.

18

A sovereign credit rating is an independent assessment of the creditworthiness of a country or
sovereign entity. Sovereign credit ratings can give investors insights into the level of risk associated
with investing in the debt of a particular country, including any political risk.
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Appendices
Appendix 1- Non-Exhaustive List of Environmental Performance Indicators and Key
Performance Indicators for Member States

The list of PI and KPI is summarised in below tables as per the strategic objectives derived from the P2R2 framework.
1.

Strategic Objective 1: Development of environmental legislation.
1.1

List of PI for strategic objective 1.

PI number

Name assigned to the PI

PI101

Units if any
Yes/No

MS ratification of MARPOL (Annex I&II) Convention.
PI102

Yes/No
MS ratification of MARPOL (Annex III, IV & V) Convention.

PI103

Yes/No
MS ratification of MARPOL (Annex VI) Convention.

PI104

Yes/No
MS ratification of AFS Convention.

PI105

Yes/No
MS ratification of Ballast water Management Convention.

PI106

Yes/No
MS ratification of Hong Kong Convention.

PI107

Yes/No
MS ratification of OPRC Convention.

PI108

Yes/No
MS ratification of OPRC-HNS Convention.

PI109

Yes/No
MS ratification of Nairobi Wreck removal Convention.

PI110

Yes/No
MS ratification of London Dumping Convention Protocol.

PI111

Yes/No
MS ratification of London Dumping Convention.

PI112

Yes/No
MS ratification of Intervention convention 1969.

PI113

Yes/No
MS ratification of Intervention Protocol 1973.

PI114

National Laws developed for MARPOL (Annex I, II).

Yes/No

PI115

National Laws developed for MARPOL (Annex III, IV, V).

Yes/No

PI116

National Laws developed for MARPOL Annex VI.

Yes/No

PI117

National Laws developed for AFS Convention.

Yes/No

PI118

National Laws developed for Ballast water Management Convention.

Yes/No

PI119

National Laws developed for Hongkong Convention.

Yes/No

PI120

National Laws developed for OPRC Convention.

Yes/No

PI121

National Laws developed for OPRC-HNS Convention.

Yes/No

PI122

National Laws developed for Nairobi Wreck removal Convention.

Yes/No

PI123

National Laws developed for London Dumping Convention Protocol.

Yes/No

PI124

National Laws developed for London Dumping Convention.

Yes/No
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PI number

Name assigned to the PI

Units if any

PI125

National Laws developed for Intervention convention 1969.

Yes/No

PI126

National Laws developed for Intervention Protocol 1973.

Yes/No

PI127

Updating of amendments in National Laws for MARPOL Annex I.

Yes/No

PI128

Updating of amendments in National Laws for MARPOL Annex III, IV, V.

Yes/No

PI129

Updating of amendments in National Laws for MARPOL Annex VI.

Yes/No

PI130

Updating of amendments in National Laws for AFS Convention.

Yes/No

PI131

Updating of amendments in National Laws for Ballast water Management
Convention.

Yes/No

PI132

Updating of amendments in National Laws for Hongkong Convention.

Yes/No

PI133

Updating of amendments in National Laws for OPRC Convention.

Yes/No

PI134

Updating of amendments in National Laws for OPRC-HNS Convention.

Yes/No

PI135

Updating of amendments in National Laws for Nairobi Wreck removal
Convention.

Yes/No

PI136

Updating of amendments in National Laws for London Dumping
Convention Protocol.

Yes/No

PI137

Updating of amendments in National Laws for London Dumping
Convention.

Yes/No

PI138

Updating of amendments in National Laws for Intervention convention
1969.

Yes/No

PI139

Updating of amendments in National Laws for Intervention Protocol 1973.

Yes/No

PI140

Date of adoption of an instrument.

Date

PI141

Date of ratification of an instrument.

Date

PI142

Date of Entry into force of an instrument.

Date

PI143

Date of implementation of the instrument in the MS.

Date

1.2

List of KPI for Strategic objective 1
KPI

Name assigned to the KPI

number
KPI10
Member State environmental ratification performance.
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KPI

Name assigned to the KPI

number
KPI11
Time to implementation from EIF of convention (in number of days).
KPI12
Early movers for ratification (in number of days).
KPI13
% Member State environmental convention ratification.
KPI14
% Member State environmental legislation formulation.
KPI15
% Member state environmental amendments updated in National Law.
KPI16
% Member State Environmental Legislation compliance.

2.

Strategic Objective 2: Establish an overarching Environmental/Quality Management System.
2.1 List of PI for strategic objective 2.
PI number

Name assigned to the PI

Units if any

PI201

Certification of MS to an environmental management system standard.

Yes/No

PI202

Certification of MS to a quality management system standard.

Yes/No

PI203

Certification of shipping companies in MS to an environmental management

Yes/No

system standard.
PI204

Certification of shipping companies in MS to a quality management system

Yes/No

standard.
PI205

Certification of Ports in MS to an environmental management system

Yes/No

standard.
PI206

Certification of Ports in MS to a quality management system standard.

Yes/No

PI207

Certification of RO’s in MS to an environmental management system
standard.
Certification of RO’s in MS to a quality management system standard.

Yes/No

PI208

2.2

List of KPI for Strategic objective 2
KPI

Name assigned to the KPI

number

KPI20
% Certification of MS with Environmental/Quality Management systems.
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Yes/No

3.

Strategic Objective 3: Improve the implementation of environmental instruments in MS fleet.
3.1

List of PI for strategic objective 3.

PI number

Name assigned to the PI

Units if any

PI301

Fuel Oil consumption of the Fleet.

MT

PI 302

Diesel Oil /Gas oil consumption of the Fleet.

MT

PI303

Cumulative EEOI of the Fleet.

PI304

% EEDI compliant Fleet

%

PI305

% SEEMP Compliant Fleet

%

PI306

% NOx Compliant Fleet

%

PI307

Cargo Oil Washings released to sea through ODMCS from Entire Fleet
annually

m3

PI308

Total Amount of oil Spills from Fleet annually

MT

PI309

Total Amount of Chemical Spills from fleet annually

MT

PI310

Quantity of oil Spills contained onboard from Fleet annually

MT

PI311

Quantity of Chemical Spills contained onboard from Fleet annually

MT

PI312

Quantity of Oil recovered from oil spills from Fleet annually

MT

PI313

Quantity of Chemical spill recovered from chemical spills from Fleet
annually

MT

PI314

Quantity of Sludge discharged by Fleet ashore to reception facilities

MT

PI315

Quantity of garbage discharged by Fleet to reception facilities (Each type)

MT

PI316

Quantity of HNS discharged into the sea

MT

3.2

List of KPI for Strategic objective 3
KPI

Name assigned to the KPI

number

KPI30

% of Oil Spill contained onboard fleet vessels annually.

KPI31

% of Chemical Spill contained onboard fleet vessels annually.

KPI32

% of Oil Spill recovered from Oil spill from fleet vessels annually.
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KPI

Name assigned to the KPI

number

KPI33

% of Chemical Spill recovered from chemical spills from fleet vessels annually.

KPI34

Quantity of Oil Spill into the sea from fleet vessels annually.

KPI35

Quantity of Chemical Spill into the sea from fleet vessels annually.

KPI36

Quantity of HNS discharged into the sea annually
Quantity of wastes discharged into the sea annually

KPI37

4.

Strategic Objective 4: Improve enforcement of environmental laws.
4.1 List of PI for strategic objective 4.
PI number

Name assigned to the PI

PI401

Annual Reporting to IMO under MARPOL

PI402

Annual Reporting to IMO under AFS convention

PI403

Annual Reporting to IMO under BWMC

PI404

Annual Reporting to IMO under HKC

PI405

No. of accidental discharges reported by Fleet
No. of illegal Discharges by foreign vessels reported in the coastal waters of

PI406

the MS
No. of accidental discharges reported by foreign vessels in the coastal waters

PI407

of the MS
No. of cases investigated and investigation closed on fleet vessels for illegal

PI408

discharges
No. of cases investigated and investigation closed on fleet vessels for

PI409

accidental discharges
No. of cases investigated and investigation closed on foreign vessels for

PI410

illegal discharges
No. of cases investigated and investigation closed on foreign vessels for

PI411

accidental discharges
No. of cases where Penalties imposed on fleet vessels for illegal discharges

PI412

and non-compliance with National Law
No. of cases where Penalties imposed on fleet for accidental discharges and

PI413

non-compliance with National Law
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Units if any
Yes/No
Yes/No
Yes/No
Yes/No

PI number

Name assigned to the PI

Units if any

No. of cases where Penalties imposed on foreign vessels for illegal discharges
PI414

and non-compliance with National Law.
No. of cases where Penalties imposed on foreign vessels for accidental

PI415

discharges and non-compliance with National Law.
No. of cases investigated and investigation closed on foreign vessels for

PI416

4.2

accidental discharges

List of KPI for Strategic objective 4
KPI

Name assigned to the KPI

number

KPI40

KPI41

KPI42

KPI43

KPI44

5.

Member state mandatory reporting under MARPOL.

Discharges by MS Fleet vessels across the globe.

Discharges in MS coastal waters done by foreign vessels.

MS enforcement ratio for environmental discharges from Fleet vessels.

MS enforcement ratio for environmental discharges from foreign vessels.

Strategic Objective 5: Develop technical capacity to respond to environmental pollution issues in MS.
5.1 List of PI for strategic objective 5.
PI number

Name assigned to the PI

Units if any

PI501

% Member State Surveyors undergone Environmental Convention Training.

%

PI502

% RO Surveyors undergone Environmental Convention Training.

%

% Member State Surveyors undergone IMO Courses on Environment
PI503

Protection.

%

PI504

% Refresher and Updating by Participation in IMO seminars/Workshops.

%

% Officers/Engineers undergone Environmental Protection training serving in
PI505

Fleet registered with FS.

%

PI506

% Port Staff trained for Environmental Protection training.

%

PI507

% of Environmental training Budget consumed.

%
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5.2

List of KPI for Strategic objective 5.
KPI

Name assigned to the KPI

number

Ratio of Trained Workforce in MS for implementation and enforcement of Environmental
KPI50

conventions.
% of Officers/Engineers of MS trained for environmental conventions and serving in the

6.

KPI51

registered Fleet of the MS.

KPI52

% of Port Staff trained for environmental protection in ports of MS.

KPI53

% of financial resources spent on environmental training.

Strategic Objective 6: Improve the environmental compliance reputation of MS worldwide.
6.1 List of PI for strategic objective 6.
PI number

Name assigned to the PI

PI601

Environmental Detentions per 1000 inspections in Paris MoU.

PI602

Environmental Detentions per 1000 inspections in Tokyo MoU.

PI603

Environmental Detentions per 1000 inspections in USCG.

PI604

MS in BGW List of Paris MoU.

PI605

BGW List Tokyo MoU.

PI606

Qualship 21 data from USCG.

PI607

Target List of administrations from USCG.

6.2

List of KPI for Strategic objective 6
KPI

Name assigned to the KPI

number
KPI 60

Member State environmental performance in PSC.
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Units if any

7.

Strategic Objective 7: Achieve efficient garbage collection in Ports.
7.1 List of PI for strategic objective 7.
PI number

Name assigned to the PI

PI701

Reception facilities Listed in GISIS.

PI702

Inadequacies reported in last 5 year.

PI703

Inadequacies investigated and reported in GISIS.

7.2

Units if any
Yes/No

List of KPI for Strategic objective 7
KPI

Name assigned to the KPI

number
KPI70

8.

Port Reception facilities availability and reporting in GISIS.

Strategic Objective 8: Increase Efficient / Green Shipping tonnage.
8.1

List of PI for strategic objective 8.

PI number

Name assigned to the PI

PI801

No. of green vessels in the Fleet

PI802

No of fleet vessels using Alternative Fuels

PI803

No. of fleet vessels fitted with Energy Efficiency devices

PI804

Total vessels in the fleet
% Ship Subsidy provided by MS for procuring Energy Efficient or

PI805

8.2

Units if any

%

Green Tonnage

List of KPI for Strategic objective 8
KPI

Name assigned to the KPI

number

9.

KPI80

% of Energy Efficient Fleet

KPI81

% Ship building Subsidy used for procuring Energy Efficient or Green tonnage.

Strategic Objective 9: Promote discussions on environmental issues within and outside MS and share best practices.

9.1

List of PI for strategic objective 9.

PI number

Name assigned to the PI

PI901

Papers submitted individually by MS at IMO (MEPC/PPR)

PI902

Papers co-sponsored by MS at IMO (MEPC/PPR)
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Units if any

PI number

Name assigned to the PI

PI903

Participation in correspondence groups

PI904

Participation at last MEPC/PPR/ISWG Meetings

9.2

Units if any

List of KPI for Strategic objective 9
KPI

Name assigned to the KPI

number
KPI90

Member state engagement with IMO on environmental issues.

10. Strategic Objective 10: Build capacity to recover spills and minimize damage to environment.
10.1

List of PI for strategic objective 10.

PI number

Name assigned to the PI

PI1001

Spill notification point notified.

PI1002

Competent national authority designated

PI1003

Response arrangements.

PI1004

Response policy available.

PI1005

Spill containment equipment.

PI1006

Previous spill experience.

PI1007

Hazardous and noxious liquids capacity (where available).

PI1008

Liability & compensation conventions ratifications.

PI1009

Regional and Bilateral Agreements

10.2

Name assigned to the KPI

Spill response preparedness of Member state.

11. Cumulative KPI for Environmental performance of MS.
KPI

Name assigned to the KPI

number
EKPI-MS

Yes/No

Yes/No
Yes/No
Yes/No

number
KPI100

Yes/No

Yes/No

List of KPI for Strategic objective 10
KPI

Units if any

Environmental key performance indicator for Member State
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Yes/No
Yes/No
Yes/No

Appendix 2- Summary of Formulas for KPI’s developed.
The list of KPI’s with their formulas is summarized in below table:
Sr.No.

1.

KPI No.

Name assigned to the PI

KPI10

Member State
environmental ratification
performance.

2.

KPI11

3.

KPI12

4.

KPI13

Time to implementation
from EIF of convention
(in number of days).
Early movers for
ratification (in number of
days).

Formulas
KPI10= PI101*1+ PI102* 1+ PI103* 2+ PI104*2+ PI105*2 + PI106*10 + PI107*3+
PI108*4+ PI109*3+ PI110*3+ PI111*2+ PI112*2+PI113*3
Weights included based on member state ratifications for the instrument under
consideration. (See section 3.11-Determination of weights for KPI’s)
KPI11= PI143-PI142

KPI12= PI141-PI140

𝐾𝑃𝐼13 =

% Member State
environmental
convention ratification.

𝑁𝑜. 𝑜𝑓 𝑐𝑜𝑛𝑣𝑒𝑛𝑡𝑖𝑜𝑛𝑠 𝑎𝑛𝑑 𝑖𝑡𝑠 𝑎𝑛𝑛𝑒𝑥𝑒𝑠 𝑟𝑎𝑡𝑖𝑓𝑖𝑒𝑑 𝑏𝑦 𝑀𝑆
𝑥100
𝑁𝑜. 𝑜𝑓 𝑐𝑜𝑛𝑣𝑒𝑛𝑡𝑖𝑜𝑛𝑠 𝑒𝑛𝑡𝑒𝑟𝑒𝑑 𝑖𝑛𝑡𝑜 𝑓𝑜𝑟𝑐𝑒 𝑎𝑡 𝐼𝑀𝑂

Each ratified convention by MS is assigned “1” and not ratified is assigned “0”.
𝐾𝑃𝐼14 =
5.

KPI14

% Member State
environmental legislation
formulation.

𝑁𝑜. 𝑜𝑓 𝑐𝑜𝑛𝑣𝑒𝑛𝑡𝑖𝑜𝑛𝑠 𝑤ℎ𝑒𝑟𝑒 𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑙𝑎𝑤𝑠 𝑓𝑜𝑟𝑚𝑢𝑙𝑎𝑡𝑒𝑑
𝑥100
𝑁𝑜. 𝑜𝑓 𝑐𝑜𝑛𝑣𝑒𝑛𝑡𝑖𝑜𝑛𝑠 𝑟𝑎𝑡𝑖𝑓𝑖𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝑀𝑒𝑚𝑏𝑒𝑟 𝑆𝑡𝑎𝑡𝑒

Each ratified convention by MS is assigned “1” and not ratified is assigned “0”. Each
convention where National laws developed by MS is assigned “1” and not ratified is
assigned “0”.

𝐾𝑃𝐼15 =
6.

KPI15

% Member state
environmental
amendments updated in
National Law.

𝑁𝑜. 𝑜𝑓 𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑙𝑎𝑤𝑠 𝑢𝑝𝑑𝑎𝑡𝑒𝑑 𝑤𝑖𝑡ℎ 𝑟𝑒𝑐𝑒𝑛𝑡 𝑎𝑚𝑚𝑒𝑛𝑑𝑚𝑒𝑛𝑡𝑠
𝑥100
𝑁𝑜. 𝑜𝑓 𝑐𝑜𝑛𝑣𝑒𝑛𝑡𝑖𝑜𝑛𝑠 𝑤ℎ𝑒𝑟𝑒 𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑙𝑎𝑤𝑠 𝑓𝑜𝑟𝑚𝑢𝑙𝑎𝑡𝑒𝑑

Each National law updated by MS is as signed “1” and not ratified is assigned “0”.
Each convention where National laws developed by MS is assigned “1” and not
ratified is assigned “0”.

𝐾𝑃𝐼16 =
7.

8.

KPI16

KPI20

% Member State
Environmental
compliance.

% Certification of MS
with
Environmental/Quality
Management systems.

{𝐾𝑃𝐼13 + 2 ∗ (𝐾𝑃𝐼14) + 2 ∗ (𝐾𝑃𝐼15)}
𝑥 100
500

Since the transposition and updating of National Law are more important for
implementation than simple ratification these KPI’s are assigned twice the weight in
the formula. (See section 3.11-Determination of weights for KPI’s)
𝐾𝑃𝐼20
=

(𝑃𝐼201 + 𝑃𝐼202 + 𝑃𝐼203 + 𝑃𝐼204 + 𝑃𝐼205 + 𝑃𝐼206 + 𝑃𝐼207 + 𝑃𝐼208)
𝑥100
8

Each PI if answer is “yes” is assigned “1” and not ratified is assigned “0”.

9.

KPI30

% of Oil Spill contained
onboard fleet vessels
annually.

10.

KPI31

% of Chemical Spill
contained onboard fleet
vessels annually.

PI310
𝐾𝑃𝐼30 = (
) X 100
PI308

PI311
𝐾𝑃𝐼31 = (
) X 100
PI309
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Sr.No.

11.

KPI No.

KPI32

Name assigned to the PI

Formulas
PI312
𝐾𝑃𝐼32 = (
) X 100
PI308

% of Oil Spill recovered
from Oil spill from fleet
vessels annually.

% of Chemical Spill
recovered from chemical
spills from fleet vessels
annually.

PI313
𝐾𝑃𝐼33 = (
) X 100
PI309

𝐾𝑃𝐼34 = PI308

12.

KPI33

13.

KPI34

Quantity of Oil Spill into
the sea from fleet vessels
annually.
Quantity of Chemical
Spill into the sea from
fleet vessels annually.

𝐾𝑃𝐼35 = PI309

KPI35

KPI36

Quantity of HNS
discharged into the sea
annually

𝐾𝑃𝐼36 = PI316

15.

16.

KPI37

17.

KPI40

Member state mandatory
reporting under
MARPOL.

18.

KPI41

Discharges by MS Fleet
vessels across the globe.

19.

KPI42

Discharges in MS coastal
waters done by foreign
vessels.

KPI43

% MS enforcement for
discharges (illegal and
accidental) to
environment from Fleet
vessels.

KPI44

%MS enforcement for
discharges (illegal and
accidental) to
environment from foreign
vessels.

KPI50

% Trained Workforce in
MS for implementation
and enforcement of
Environmental
conventions.

14.

20.

21.

22.

𝐾𝑃𝐼37 = PI307 + PI308 + PI309

Quantity of wastes
discharged into the sea
annually

KPI40 = PI401

KPI41 = PI405 + PI406

KPI42 = PI407 + PI408

KPI43 =

(PI413 + PI414)
𝑥100
(PI405 + PI406)

KPI44 =

(PI415 + PI416)
𝑥100
(PI407 + PI408)

𝐾𝑃𝐼50 =
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𝑃𝐼501 + 𝑃𝐼502 + 𝑃𝐼503 + 𝑃𝐼504
4

Sr.No.

KPI No.

Name assigned to the PI
% of Officers/Engineers
of MS trained for
environmental
conventions and serving
in the registered Fleet of
the MS.
% of Port Staff trained
for environmental
protection in ports of MS.

23.

KPI51

24.

KPI52

25.

KPI53

% of financial resources
spent on environmental
training.

26.

KPI60

Member State
environmental
performance in PSC.

KPI70

Port Reception facilities
availability and reporting
in GISIS.

27.

Formulas
𝐾𝑃𝐼51 =

𝑃𝐼505
𝑥100
𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑓𝑓𝑖𝑐𝑒𝑟𝑠 & 𝑒𝑛𝑔𝑖𝑛𝑒𝑒𝑟𝑠 𝑖𝑛 𝑀𝑆

𝐾𝑃𝐼52 =

𝑃𝐼506
𝑥100
𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑃𝑜𝑟𝑡 𝑠𝑡𝑎𝑓𝑓 𝑖𝑛 𝑀𝑆
KPI53 = PI507

𝐾𝑃𝐼60 = 𝑃𝐼601 + 𝑃𝐼602 + 𝑃𝐼603 + 𝑃𝐼604 + 𝑃𝐼605 + 𝑃𝐼606 + 𝑃𝐼607

𝐾𝑃𝐼70 = 𝑃𝐼701 − 𝑃𝐼702 + 5 ∗ (𝑃𝐼703)
The weight of 5 included for PI703- Inadequacies investigated and reported in GISIS,
as it is considered as vital to the oversight of MS over PRF (See section 3.11Determination of weights for KPI’s)

28.

KPI80

% of Energy Efficient
Fleet

29.

KPI81

% Ship building Subsidy
used for procuring EE or
Green tonnage

30.

KPI90

Member state
engagement with IMO on
environmental issues.

31.

KPI100

32.

EKPI-MS

KPI100- Spill response
preparedness of Member
state.
Environmental key
performance indicator for
Member State

𝐾𝑃𝐼80 =

𝑃𝐼801 + 𝑃𝐼802 + 𝑃𝐼803
𝑥100
𝑃𝐼804

𝐾𝑃𝐼81 = 𝑃𝐼805

𝐾𝑃𝐼90 = 𝑃𝐼901 ∗ 2 + 𝑃𝐼902 + 𝑃𝐼603 ∗ 2 + 𝑃𝐼604
𝐾𝑃𝐼100 = 𝑃𝐼1001 + 𝑃𝐼1002 + 𝑃𝐼1003 + 𝑃𝐼1004 + 𝑃𝐼1005 − 𝑃𝐼1006 + 𝑃𝐼1007
+ 𝑃𝐼1008 + 𝑃𝐼1009
1
𝐸𝐾𝑃𝐼 − 𝑀𝑆 = 𝐾𝑃𝐼10 + 𝐾𝑃𝐼40 + (
) + 𝐾𝑃𝐼70 + 𝐾𝑃𝐼90 + 𝐾𝑃𝐼100
𝐾𝑃𝐼60
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